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1. MosicHUTeILHAS 3aAMUCKA
HopmaTuBHO-TIpaBOBbIE JOKYMEHTHI HA OCHOBAHUM KOTOPBIX pa3paboTaHa JaHHas
nporpamma
- OenepalibHBIN TOCYAAPCTBEHHBIN CTaHIAPT OCHOBHOTO 00IIero oopa3oBanus /
M-Bo obpazoBanus u Hayku Poc. @enepanuu.- M.: [IpocBemenue, 2011. —
( CtanaapTbl BTOPOTO MOKOJICHHUS);
-IIpumepHas ocHOoBHasi 0OpazoBaresibHas MporpaMMa 00pa3oBaTeIbHOTO
yupexaeHus. OcHoBHas mkoina / (coct. E.C.CaBunoB). — M.: [Ipocsemienune, 2011.
— (CrangapTbl BTOPOIO MOKOJIEHUS);
- [IpumMepHbIe porpaMMbl IO Y4eOHBIM IIpeaMeTaM. Xumus. 8-9 knaccel:- M. :
[Ipocsemenue, 2010. ( CrangapTel BTOPOro NOKOJIEHUSA);
- Pabouas nporpamma ®I'OC OOO;
- YMK O.C.I'abpuensina;
- OOIT OO0 MBOY Kecooropckas COIIL.

B pabGoueii mporpamme yuTeHbI Hieu U mosioxeHus: Konuenuuu 1yxoBHO-
HPABCTBEHHOI'O PA3BUTHS W BOCIIUTAHUS JIMYHOCTHU IpaxkgaHuHa Poccuiickoi
@enepaunu. B HEM yUUTBIBAIOTCS OCHOBHBIE UEH MOJIOKEHHS ITPOTPAMMBI
pa3BUTHS ¥ POPMUPOBAHUST YHUBEPCAIBHBIX YICOHBIX ICUCTBUI /1711 OCHOBHOTO
o011iero oOpa3oBaHus.

Bxnaa xumun kak yueOHOTo mpeaMeTa B JOCTHKEHUE 11eJIei OCHOBHOTO 00IIIero
oOpa3zoBaHus OrpOMEH. XUMHUS, KaK OJTHa U3 OCHOBOIIOJIAraloiux 00acTeit
€CTECTBO3HAHUS, SBJIAECTCS HEOTHEMIIEMOM YaCThIO 00pa30BaHUs IIKOJIbHUKOB.
Kaxxplii yenoBeK KUBET B MUPE BEMIECTB, TOATOMY OH JOJKEH UMETh OCHOBBI
byHIaMEHTAIBHBIX 3HAHUHW 1O XUMUU (XUMUYECKasi CHMBOJIMKA, XUMUYECKUE
NMOHATHS, (AaKThl, OCHOBHBIE 3aKOHBI U TEOPHUH ), TIO3BOJISIFOIITNE BHIPAOOTATH
MPEACTABICHUS O COCTABE BEUIECTB, UX CTPOCHUU, TPEBPALIECHUSX, TPAKTUIECKOM
UCIIOJIb30BAHUH, a TAKKE 00 OMACHOCTH, KOTOPYIO OHU MOTYT MPEACTABISATh.

I/I3yqa$1 XUMHUIO, YHalIUECA Y3HAKOT O MATCPHAJIBHOM CIHMHCTBC BCCX BCUICCTB



OKpY>KaIoIllero Mupa, 00ycJI0BJIEHHOCTH CBOMCTB BEILLIECTB UX COCTAaBOM U
CTPOEHHUEM, TO3HABAEMOCTHU U MIPEICKA3yEMOCTH XUMHUUYECKHX sIBJIeHUN. M3yueHnue
CBOMCTB BELLIECTB U UX MPEBPAIICHUN CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUS, a TIpakTHYecKas paboTa ¢ BemecTBamMu (J1a00paTOpHbIE OMBITHI) —
TPYAOIIO0UIO, aKKypaTHOCTH U coOpaHHOCTH. Ha mpumepe xuMuu yuaniuecs
HOJTy4YaroT IPEJICTABICHUS O METOAAX NO3HAHMS, XapaKTEPHBIX JIJIsl €CTECTBEHHBIX
HayK (3KCMEPUMEHTATBHOM H TEOPETHUECKOM).

Oco0oe 3HaueHNE UMEET BOCIIUTAHUE OTHOIICHHUS K XUMHHM KAaK K 3JIEMEHTY
o011euenoBeyeckoil KyabTyphl. LIIKOIBHUKY JOKHBI HAYYUTHCS XUMHUECKU
IPAaMOTHO MCIOJIb30BaTh BEIIECTBA U MaTepUaJIbl, IPUMEHSEMbIE B OBITY, CEIbCKOM
XO35IICTBE U Ha IIPOU3BOJICTBE, PEIIATH PAKTUYECKUE 3a7a4X I0BCEIHEBHON
KU3HH, IPEAYIIPEXKAATH SIBICHUS, HAHOCALIME BPE 3J0POBBIO YEIOBEKA U
OKPY’KAIOIIEH Cpee.

CopeprkaHre porpaMMsel HaIpaBJIEHO HA OCBOCHUE yJallUMUCS 3HAHUI, YMEHUN 1
HaBBIKOB Ha 0230BOM YPOBHE, YTO COOTBETCTBYET OOpa30oBaTeIbHOM Mporpamme
IIKOJIBI.

OO01as xapakTepuCcTHKA Y4eOHOro nmpeamera « XuMHs»

B cootBeTcTBUU ¢ DenepanabHbIM rOCY1apCTBEHHBIM 00pa30BaTeIbHbIM
CTaHJIaPTOM OCHOBHOTO 00111er0 00pa3oBaHus yJaliuecs JOKHbBI OBJIaJA€Th TAKUMU
MO3HABATEJIbHBIMU YUYE€OHBIMU JIEUCTBUSIMU, KaK YMEHHE (POPMYyIIUpOBATh IPOOIeMy
Y TUIIOTE3Y, CTAaBUTh LEIU U 3a7a4H, CTPOUTH IIJIAHBI JIOCTHXKEHUS LIEJIeH U
pElIeHHs TOCTABJICHHBIX 33/1a4, TPOBOJUTH IKCIIEPUMEHT U Ha €r0 OCHOBE J€aTh
BBIBOJIbI M YMO3AKJIIOUEHUSI, IPEICTABIATh UX U OTCTaUBAaTh CBOIO TOUKY 3PEHUS.
Kpowme 3T0ro, yyamuecs J0JKHBI OBJIAJETh IPUEMAaMU, CBI3aHHBIMU C
OTpeJeICHUEM MOHATHI: OTPAHUYMBATh UX, ONIMCHIBATh, XapaKTEPU30BaTh U
cpaBHUBaTh. CiieJ0BaTENbHO, IPU U3YYEHUH XMMUU B OCHOBHOM IIKOJIE YYallHecs
JIOJIKHBI OBJIAZETh YU€OHBIMU JEHCTBUSIMHU, TO3BOJISIFOIIMMU UM JOCTHYb
JUYHOCTHBIX, TPEAMETHBIX U METANPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyJIbTATOB.
[Tpennaraemasi mporpamMmma o XMMHH pacKpbIBaeT BKJIaJ y4eOHOTo MpeaAMeETa B
JOCTHKEHHE 1IeJIel OCHOBHOT'O 00I1IeT0 00pa30BaHUs U ONPEIENSIeT BaXKHEHIIme

coJieprKaTesIbHbIC IMHUU MPEIMETa:



. « BEIIIECTBO» — 3HAHUS O COCTAaBE U CTPOCHUHU BEUIECTB, UX BAKHEHIIINX
(bU3UYECKUX U XUMUYECKUX CBOMCTBAX, OMOJIOTHYECKOM JICHCTBHH;

* « XUMHYECKas peaKIiys — 3HaHUs 00 YCIOBUSAX, B KOTOPBIX MTPOSBIISIOTCS
XUMHUYECKHE CBOMCTBA BEIIECTB, CITOCO0AX YIPABICHUS XUMUYECKUMH
MpoLEeCcCaMu;

. « TIPUMEHEHME BEILIECTB» — 3HAHUS M ONBIT MPAKTUYECKOMN AEATEIHLHOCTH C
BEII[ECTBAMH, KOTOPBIE HAN0OJIee YacTO YMOTPEOISIIOTCS B TTIOBCEAHEBHOM JKU3HH,
HIMPOKO UCTOJIB3YIOTCS B IPOMBIIIJIEHHOCTH, CEJIbCKOM XO35IMCTBE, HA TPAHCIIOPTE;
. « SI3BIK XUMUW» — ONEPUPOBAHUE CUCTEMOM BAXHEUILINX NOHATUN, 3HAHUE
XAMHUYECKON HOMEHKJIATYPhI, a TAKXKE BIIAJICHUE XUMUYECKON CUMBOIMKOM
(xumMudyeckuMu HOpMYJIaMHU U YpaBHEHUSIMHU ).

OcHoOBHBIE U/IeH NMpeaIaraeMoro Kypca

. MaTtepuanbHOE €IMHCTBO BEUIECTB €CTECTBEHHOIO MUPa, UX TEHETUYECKAs CBSI3b;
. IPUYMHHO-CJICICTBEHHBIEC CBSI3U MEXKIY COCTABOM, CTPOCHUEM, CBOMCTBAMH,
MOJyYEHUEM U IIPUMEHECHUEM BEIIECTB;

. IO3HABAEMOCTh BEIIECTB U 3aKOHOMEPHOCTEU MTPOTCKAHUA XUMUYECKUX PEAKIIUN;
.00BSICHSIIONIAS U IPOTHO3UPYIOIIAs POJIb TEOPETUUECKUX 3HAHUM IS
(haKTOJIOTHYECKOT0 MaTepraia XUMUU DJIEMEHTOB;

. KOHKPETHOE XMMHUYECKOE COEIMHEHNE KaK 3B€HO B HEMIPEPHIBHOM LIETTH
MPEBPAIIECHUN BEILIECTB, YYACTBYIOLIEE B KPYTOBOPOTE XUMHUYECKHUX SJIEMEHTOB U
XMMHUUYECKOM DBOJIFOIUMY;

. 0OBEKTUBHOCTH Y TTO3HABAEMOCTh 3aKOHOB MPUPO/IbI; 3HAHUE 3aKOHOB XUMUHU
MO3BOJISIET YIPABISATh XUMUYECKUMU MTPEBPALLICHUAMU BEMIECTB, HAXOAUTh
AKOJIOTHYECKH O€30IMacHbIe CIIOCOOBI IIPOU3BOJICTBA M OXPaHbI OKPYIKAOIICH CpeIbl
OT 3arpsA3HECHUS;

. B3aUMOCBSI3b HAYKH M MIPAKTUKW; TPEOOBAHMS MPAKTUKU — JABMKYIIAs CUIIa
pPa3BUTHS HAYKH, YCIIEXU TIPAKTUKHA 00YCIIOBICHBI JOCTHKEHUSIMH HAYKH,

. Pa3BUTHE XUMHUYECKON HAYKH U XMMHU3ALIMS HAPOTHOTO XO3MCTBA CIIy»KaT
WHTEpeca YeJoBeKa U 00IIeCTBa B 1IEJIOM, UMEIOT TYMaHUCTUYECKHUM XapakTep U
MPU3BaHbI CIOCOOCTBOBATH PEIICHUIO TJI00ATBHBIX MPOOJIEM COBPEMEHHOCTH.

OTHU WU PEAUTU3YIOTCA MMYyTEM JOCTHKEHUS CICAYIONIUX LEIIeH .



HenasiMu u3yyeHusi XdiMHUM B OCHOBHOM IIKOJI€ SIBJISIIOTCS:

* popmuposanue y ydalnxcsi XkMUIECKOW KapTUHBI MUPA KaK OPTaHUYECKOM
YacTH €ro 1eJIOCTHOM eCTeCTBEeHHOHAYYHOU KapTHUHHI |

* popmuposanue BaXXHEHIINX JIOTUYECKUX ONIEpalliii MBIIUICHUS ( aHAU3, CHHTE3,
0000111eHe, KOHKPETH3AIHs, CPABHEHHUE U JIP.) B POIECCE MO3HAHUS CUCTEMbI
BOKHEUIIUX MOHATUN, 3aKOHOB M TEOPHI O COCTaBe, CTPOCHUU M CBOMCTBAaX
XUMHUYECKUX BELIECTB;

* paseumue MO3HABATEIILHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIOCOOHOCTEM
YYaIMXCS B MPOLIECCE U3YYEHUS UMH XMMUYECKON HAyKHU U €€ BKJIaJa B
COBPEMEHHBI HAYYHO-TEXHUYECKUU IIPOTPECC;

* socnumanue yOexKACHHOCTH B TOM, YTO IPUMEHEHHE MOJyUYEHHBIX 3HAaHUH U
YMEHUM MO0 XUMUHU SIBIISIETCSI OOBEKTUBHOU HEOOXOIUMOCTBIO JIJIsl O€30MacCHOM
paboTHI ¢ BelleCTBAMU U MaTeprajaMH B ObITY U Ha IPOU3BOJICTBE;

* NPoeKmupoB8anue U peaiu3ayus BHITyCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOMN
00pa30BaTeIbHON TPAEKTOPUU: BEIOOP Mpoduiisi 00ydeHHs B CTapIIel HIKOJIE WU
1po(heCcCHOHATBHOTO 00pa30BaTEIbHOIO YUPEKICHUS;

. 0811a0eHUe KIIIOUYEBbIMUA KOMITETEHIUSIMU (Y4eOHO-TT03HABATEIbHBIMH,
UH(POPMAIIMOHHBIMH, IICHHOCTHO-CMBICIIOBBIMH, KOMMYHUKATHBHBIMH ).
3agayamMu u3ydeHus y4eOHOro npeaMera « XMMHUs» SABJISIIOTCH

y4eOHbIe:

(dbopMUpOBaHKE CUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MUPA;

pa3BUBaOIIMeE: PA3BUTHE TUYHOCTUA 00YUAIOIIMXCS, UX MHTEJUIEKTYaJIbHOE U
HPABCTBEHHOE COBEPIICHCTBOBAaHUE, (POPMUPOBAHUE Y HUX T'YMaHHUCTUUYECKUX
OTHOUIEHUH M SKOJIOTUYECKH 11€J1eCO00pa3HOro MOBEACHUS B OBITY U B TPYA0BOM
NEeATEIbHOCTH;

BOCIIUTATEJbHbIE: POPMUPOBAHUE YMEHUI O€30MaCHOTO OOpaIeHHs C
BEILECTBAMH, UCIIOJIb3YEMBbIMH B ITOBCEHEBHOM >KMU3HU; BEIPaOOTKA TOHUMAaHUS
OOIIECTBEHHOM MOTPEOHOCTH B PA3BUTHH XUMHH, a TAaKKe (DOPMUPOBAHHE
OTHOUIEHUS K XMMUU KaK K BO3MOXHOU 00nactu Oyaynieil NpakTu4ecKon

JACATCIBHOCTH.



dbopMHpOBaHKE OCHOB 3KOJIOTMUECKON KYJIbTYpbI, COOTBETCTBYIOLIEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUYECKOTO MBIIUIEHUS, PA3BUTUE OIBITA
HKOJIOTUYECKU OPUEHTUPOBAHHON pedIeKCUBHO-OLIEHOYHON U MTPAKTUYECKON
JESATENPHOCTH B dKU3HECHHBIX CUTYalUsIX
Crpykrypa kypca xumnu B 8-9 kiaccax. Oco0eHHOCTH U3yUeHHUs
XHMHHU B KAaXKIOM Kjacce
Kypc xumnn 8 ki1acca usydaercs B 1Ba 3tana. IlepBblii 3Tan — XuMus B CTaTUKE;
3/1ECh PACCMATPUBAIOTCA COCTAB M CTPOCHHE aTOMa M BellecTBa. Ero ocHOBY
COCTABJISIFOT CBEJICHUSI O XUMUYECKOM dJIEMEHTE B (JopMax ero CYIIECTBOBAHUS —
aTOMax, U30TOMNAaX, MOHAX, MMPOCTHIX BEIIECTBAX U NX BAXKHEUIINX COCAUHECHUSIX
(OKCHIaxX U APYTUX OMHAPHBIX COSTUHEHUSX, KUCI0TAaX, OCHOBAHUSIX U COJIAX),
CTPOCHHUU BELIECTBA (TUMOJIOTHU XUMUYECKUX CBSI3EH U BUJIaX KPUCTATITUYECKUX
peurerok). Bropoii atan — xuMus B AMHAMUKE; yYaIIHECs 3HAKOMSTCS C
XUMUYECKUMU PEaKIUAMHU KakK (DyHKIIMEH cOCTaBa U CTPOCHHUS YUYaCTBYIOIIHX B
XUMHUUYECKUX MPEBPAICHUAX BEIIECTB U UX Kiaccudukaiuu. CBOCTBAa KUCIIOT,
OCHOBAHUU U COJIEU Cpa3y pacCMaTPUBAIOTCS B CBETE TEOPUU IEKTPOJIUTUIECKOU
JIACCOLMALINH,a TAKKE B CBETE OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX MTPOLECCOB. B
Kypce 9 kiacca BHayasie 00001Iat0TCs 3HAHMS yUaluxcs 1Mo Kypey 8 kiacca,
ano(e030M KOTOPOTO SIBJISIETCS IEPUOUYECKUI 3aK0H U [lepuoauueckas cucrema
xumuueckux aemeHToB J.1.Menneneena.. B kypce noapo6HO paccMaTpuBarOTCs
COCTaB, CTPOEHHUE, CBOMCTBA, IOJyYCHUE U IPUMEHEHUE OTJCIIbHBIX BaXKHBIX B
XO3IMCTBEHHOM OTHOIIEHUHU BEIIECTB, 00pa30BaHHBIX JIEMEHTAMHU 2-3 TIEPUOJIOB.
Pabouas nporpaMma cocTaBiieHa ¢ Y4€TOM TOT0, YTO KJIACCHI COCTOSIT U3

OOy4YaroIIMXCs ¢ pa3HbIM YPOBHEM Y4€OHBIX BO3MOKHOCTEHN, TTOITOMY COACPKUT
3aJIaHUs1 HE TOJIbKO 0a30BOT'0, HO U MOBBIIIEHHOTO ¥ TBOPUYECKOTO ypoBHS. JIJist
ATOTO UCIOJIB3YIOTCS pa3Hbie (POPMBbI PadOThI: IPYNIOBbIE, UHANBUIYaJIbHEIE,
pabora B mapax.

OcHOBHBIE TEXHOJIOTMU 00y4YeHUsI: TPOOIEMHO-TIOUCKOBBIE, IMYHOCTHO-
opuentupoBannbie, UKT, nuccnenoarenbckue MeTO1b 00yUEHHUsI, METO] TIPOEKTOB,
3I0pOBbecOeperarome TeXHOJIOTUH, TEXHOJIOTHS KPUTHIECKOTO MBIIILJICHUSI,

UTPOBbIE METOJIbI 00yueHusd. [Ipu n3ydeHun npeamMera UCMONb3yIOTCS HATJISIHbIE



MaTtepuabl ( BUACO, KOJUIEKIIMM MUHEPAJIOB, HACTEHHBIE U AJIEKTPOHHBIE TTOCOOMS)
u J1p.

@opMbl OpraHu3anuu y4eOHOr0 Mpouecca siBJAeTCs KIACCHO-YPOUHas
cucrema

- UHJIUBUTyaJIHHBIC;

- TPYIIIOBHIE;

- WHJIUBUTYaTbHO-TPYIIIIOBEIE;

- pponTanbsHbIe. B KauecTBe MOMOJHUTEIBHBIX (HOPM OpPraHU3AIUN
00pa30BaTeILHOTO MPOIECCa UCIIOIB3YETC s CHCTeMa KOHCYIbTAIMOHHOM
TO/IJICPYKKH, MHANBUAYATbHBIX 3aHATHH, CAMOCTOSTEIbHAS paboTa yJaIuxcs ¢
UCIIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHMA.
NuauBuayajabHas padoTa ¢ y4aluMMUCH: TTOATOTOBKA U 3alllUTa
MYJIbTUMEIUHUHON MPE3EHTAIlUU, BHICTYIUICHUE C JOKJIAJIOM, UCCIIeIOBATEIbCKAS
NeSATEIbHOCTD, MPAKTUYECKHUE 3aHSATHS.

@opMbl KOHTPOJISI: TCOPETHUCCKUE M MPAKTHICCKUE HABBIKM yUaITUXCS
MIPOBEPSIOTCS C TOMOIIBI0 KOHTPOJIBHO-U3MEPUTETBHBIX MPOIIETYP — TEMATUYECKUX
oecesl, TECTOB, 3aJJaHUM PA3JIMUYHOIO THUIIA, JIOTUYECKUX 3a/1a4, MPAKTHIECKUX
pabor.

B nporpamme yuuTthiBaeTCs peann3aliys MeKNpeaMeTHBIX CBsi3eil ¢ KypcoM
¢busuku (7 kiiacc) u ouosnoruu (6-7 Kiaccel), TAe Aa€TCs 3HAKOMCTBO CO CTPOEHUEM
aToMa, XUMUYECKOM OpraHu3anyen KJIeTKH U MporieccaMi 0OMEHa BEIEeCTB.
D®opMbI NPOMEKYTOYHOM U UTOrOBOM arrectanuu [[pomexyTounas arrectanus
MPOBOAUTCS B POpME: - TECTOB; ~-KOHTPOJIbHBIX; - CAMOCTOSITENIbHBIX padoT; -
MPAKTUYECKUX; - TBOPUECKUX PAOOT. YUariuecs IpoxXoIaT UTOTOBYIO aTTECTAIUIO —
B Buae [ UA.

OOyuenue Beaérca no yueonnkam O.C.['abpuensina : «Xumus 8 kiace» «XuUMHS
9 Kiaccy, KOTOpPbIE COCTABISIOT €IUHYIO JTUHUIO YI€OHUKOB M COOTBETCTBYIOT
dbenepaabHOMY TOCYJaPCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa BTOPOTO
MOKOJICHHsI 0a30BOTO YPOBHS U peaiu3yeT aBTOPCKYIO IPOTrPaMMy
O.C.I'abpuensna( 2012r.)

3. Mecrto y4yeOHOro npeamera «XuMus» B y4eOHOM IJIaHE



B cootBercTBUM ¢ TpeGoBaHusIMU DenepaibHOTO rOCY1IapCTBEHHOTO
00pa30BaTeILHOTO CTaHapTa OCHOBHOTO OOIIETO 00pa30BaHUs MIPEAMET « XUMHUSI
u3zydaercs ¢ 8-ro mo 9-i kjacce (1mo 2 yaca B HejeJ10), 68 yacos B roj, npu
HOPMATHBHOM NMPOJ0IKMTEIbHOCTH Y4eOHOT0 rojaa 34 yueOHbIX HedesIH.
Oco0EHHOCTBIO COAEP)KaHUS Kypca «XUMUS» SBISIOTCS TO, 9TO B Oa3UCHOM
yaeOHOM (00pa3oBaTeIbHOM) IUIAHE 3TOT MPEAMET MOSABIISICTCS MOCICAHUM B PSITY
W3YYCHUS €CTECTBEHHOHAYYHBIX TUCIUTUINH. J[aHHAs HEOOXOAMMOCTh OCBOCHU S
00BICHSIETCS HAKOIUICHUEM 3HAHHI O CMEKHBIM AUCIIAIIIINHAM IIMKIa: OMOJIOTHH,
bu3uKK, MaTeMaTUKH, reorpadun, cHOPMHUPOBATUCH YMEHUS aHATM3UPOBATH, BECTH
HaOJII0/ICHNS], CPaBHUBATh 00BEKTHI HaOMOAeHUA. OCOOCHHOCTBIO COACPIKAHUS
Kypca «XHUMHS» SBJISIOTCS TO, 4TO B 0a3MCHOM y4eOHOM (00pa30BaTelIbHOM) IIJIaHE
ATOT MPEAMET MOSBIISICTCS MOCICTHUM B PSTY U3YUYCHHS €CTECTBEHHOHAYYHBIX
JUCIHUILINH. J{aHHAs HE0OXOIUMOCTb OCBOCHUS OOBSICHSICTCS TEM, UTO IIKOJIbHUKHU
JIOJDKHBI 00J1a/1aTh HE TOJIBKO OIPE/ISICHHBIM 3aI1acoM IIPeBapUTEIbHBIX
€CTECTBEHHOHAYYHBIX 3HAaHUH, HO U JOCTATOYHO XOPOIIIO Pa3BUTHIM aOCTPAKTHBIM
MBIIIUICHUEM. YYalTuMHUCS YK€ HAKOTUICHBI 3HAHUSI TI0O CMEKHBIM JTUCITUTIIINHAM
LUKJIa: OMOJIOTUH, (PU3UKH, MATEMATUKH, reorpadun, chopMUPOBAIUCH YMEHUS

aHaJM3UPOBaTh, BECTU HAOIOICHUS, CPABHUBATH OOBHEKTHI HAOIIOICHHUS.

4. Pe3yabTaTnl 00y4eHust
[IporpaMmma coaepKUT CUCTEMY 3HAHUM U 3a1aHUI, HAIIPABIICHHBIX HA JOCTUKECHUE

JIMYHOCTHBIX, MCTAIIPECAMETHBLIX U IPECAMETHLIX PC3YJIbTAaTOB

JIn4HOCTHBIE Pe3yJIbTATHI:

e B ICHHOCTHO-OPUEHTAIIMOHHOM c(pepe — YYyBCTBO TOPJIOCTH 32 POCCUMCKYIO

XUMHUYECKYIO HayKy, TyMaHU3M, OTHOLLIEHHUE K TPYy, LIEJEYCTPEMIIEHHOCTD;

o (hopMHUpPOBaHUE IIEHHOCTH 3/J0POBOTO U 0€30MacHOr0 00pa3a >KU3HU; YCBOCHUE TPABHII

HWHAUBUAYAJIbHOI'O U KOJIJICKTUBHOI'O 0e30I1acHOTO ITIOBCACHUA B Ilpe?,BbIIIaI\/'IHBIX

CUTYalUsIX, YTPOKAKIINX KUZHUA U 3J0POBBIO JIHOJIEH;

e B TPY/A0BOI c(pepe — roTOBHOCTh K OCOBHAHHOMY BbIOOPY JaibHEHIIIEH

00pa3oBaTebHON TPAEKTOPHUU;

e B I03HABATEJIbHOM (KOrHUTUBHOM, HHTEJJIEKTYaJIbHOH) cpepe — yMeHuE



YIPaBJIATh CBOEH MO3HABATENBHOMN JAESATENBHOCTBIO;

 (opMUpPOBaHUE OCHOB SKOJIOTUYECKON KYJIbTYPbl, COOTBETCTBYIOILIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOTO MBIILJICHHUS, Pa3BUTHE OMbBITA SKOJIOTUYECKA OPUEHTUPOBAHHON
pedIIeKCUBHO-OIICHOYHON U MPAKTUYECKON JEATEILHOCTH B )KU3HEHHBIX CUTYaIUsX;
OKpPY’KaloIllel Cpebl - rapaHTa )KM3HU U OJ1aronoiayyus JroAeil Ha 3emIe.
MeTanpeaMeTHBIMH Pe3yJIbTATAMM U3YUYEeHHUH Kypca « XHUMHD» ABJISACTCSH
(popMupoBaHue YHUBEPCAIbHbBIX Y4eOHbIX aeiicTBuil (Y'Y ).

PerynastruBubie YY/:

e CAMOCTOSTEIFHO OOHAPYKUBATh U POPMYITUPOBATH YUEOHYIO MTPOOIIEMY, ONIPEEISITh
1eb y4eOHOU IeSITEIbHOCTH;

e BBIJIBUTaTh BEPCUU pELICHUsI MPOOJIEMbl, 0CO3HABATh KOHEUHBIN pe3ysbTaT, BBIOUPATh U3
NPEIIOKEHHBIX U HCKAaTh CAMOCTOATENIBHO CPEJICTBA JOCTHXKEHHUS LIEIIN;

e COCTaBJIATH (MHAUBUAYAIBHO WIK B TPYMIIE) IUIAH PEILICHUs IPOOJIEMBI;

e paboTas 1o IIaHy, CBEPATh CBOM JICHCTBUS C LIEJBIO U, IPU HEOOXOAUMOCTH,
UCITPABJIAThH OLIMOKHA CAMOCTOSITENBHO;

e B INAJIOTE C YUYUTEIEM COBEPILIEHCTBOBATh CAMOCTOATEIBHO BbIpaOOTaHHbIE KPUTEPUU
OLICHKH.

ITo3naBaTeabHbie YY/I:

e AHAJIM3UPOBATH, CPABHUBATH, KIACCU(PUIIUPOBATH U 00001IaTh (haKTHI U SBICHUS.
BbISBIIATH IPUYMHBI U CHEACTBUS POCTHIX SBJICHUM.

e OCYILLECTBIISTh CPaBHEHUE, KJIaCCU(UKALINIO, CAMOCTOSATEIBHO BbIOMpasi OCHOBaHUS U
KPUTEPHUH IJIs1 YKA3aHHBIX JIOTHUYECKUX OIepaluii;

e CTPOUTB JIOTHYECKOE PACCYK/ICHHE, BKIIOYAIOIIEE YCTAHOBIECHUE TPUUYNHHO-
CJIIEICTBEHHBIX CBSI3EH.

e CO3/1aBaTh CXEMAaTHUECKUE MOJIETH C BBIJICJICHUEM CYILIECTBEHHBIX XapaKTEPUCTUK
oOBeKTa.

e COCTAaBJIATh TE€3UCHI, Pa3JIUYHBIE BUJIbI INIAHOB (IIPOCTHIX, CIOKHBIX U T.II.).

e IpeoOpa3oBBIBATh HHPOPMAIIUIO U3 OJTHOTO BUJA B IPYrou (TabiMIly B TEKCT U IIp.).
Kommynukatusubie YY1

CaMOCTOSITENIbHO OPraHU30BbIBATh YU€OHOE B3aUMOICUCTBIE B TpynIe (ONpeaesTh

oO11me 1enu, pacpenensiTbh poJid, J0roBapuBaThCs APYT ¢ APYTOM U T.10.).



e GopMyIHpYET COOCTBEHHOE MHEHHE U TTO3UIINI0, apTYMEHTHUPYET HX.

e KOOPJMHUPYET CBOIO MO3HIINIO C TIO3UITUSIMU TAPTHEPOB B COTPYAHUYECTBE TIPU
BBIpaOOTKE 00I1IETO.

e YCTAHABIIMBACT U CPABHUBACT Pa3HBIC TOUKH 3PEHUS, IPEKIE YEM MPUHUMATH PEIICHUS
U JienaTh BBIOOP.

IIpeaMeTHBIMHU pe3yabTaTaAMH H3YYEeHHUS MPeaMeTa ABJISIIOTCS CJIeAYI0Ine YMEHUs:
*OCO3HAHHE POJIH BEIIECTB:

- OIIPEMICIIATH POJIb PA3TUYHBIX BEIICCTB B IPUPOC M TEXHUKCE;

- OOBSCHSTH POJIH BEIIECTB B UX KPYTOBOPOTE.

*PACCMOTPEHNE XUMHYECKUX MPOIIECCOB:

- MPUBOJIUTH IPUMEPHI XUMHYECKUX MTPOIIECCOB B MPUPO/IC;

- HaXOJIUTh YEPTHI, CBUIACTEIHCTBYIOIINE 00 OOITUX MPU3HAKAX XUMHUYECKHX MTPOIIECCOB U
UX pa3IudusIX.

*HICITOJIb30BaHNE XUMHUYECKUX 3HAHUK B OBITY:

— 00BSICHATH 3HAYEHHE BEIIECTB B )KU3HHU U XO35HCTBE YEI0BEKA.

¢0OBSICHATh MUP C TOUKH 3PCHUS XUMUU:

— TIEPEYNCIIATh OTINYUTEIHHBIC CBOMCTBA XUMHUICCKUX BEIICCTB;

— pa3aMYaTh OCHOBHBIC XUMUYECKHE MTPOIICCCHI;

- OTIPEJICSATh OCHOBHBIC KJIACCHI HEOPTaHUYECKUX BEIIECTB;

- IOHUMATh CMBIC]T XUMUYECKUX TEPMHUHOB.

*OBJIAJICHUE OCHOBAMH METOJIOB MO3HAHMUS, XapaKTEPHBIX ISl €CTECTBEHHBIX HAYK:

- XapaKTepU30BaTh METOABI XUMUICCKON HayKH (HAaOJII0IcHNE, CpaBHEHHUE, SKCIICPUMEHT,
U3MEPEHNE) U UX POJIb B IO3HAHUH TTPUPO/IBI;

- MPOBOJIUTHh XUMHYECKHE OMBITHI U SKCIIEPUMEHTHI U OOBSICHATH UX PE3YJIbTATHI.
eYMCHHE OIICHUBATh MOBEICHHUE YEIOBEKA C TOUKH 3PCHHS XUMHUYECKOW O€30MTaCHOCTH T10
OTHOIIIEHUIO K YETIOBEKY U MIPHUPOJIC:

- ICTI0JIB30BaTh 3HAHMS XUMHUH IIPU COOJIIOICHUH TIPAaBUJI MCIIOIb30BaHUS OBITOBBIX
XUMHUYECKUX TIPEIapaToB;

— pa3jindaThb OIIACHBIC U Oe3omacHbIe BCIICCTBA.



[1nanupyemble pe3yabTaThl Ha CTYNIEHb 00YYEHUS 1O TPYIINaM:
PeryasituBubie YY1

8-i ki1ace

-CaMocTOATENIbHO 00HAPYKHUBATh U (POPMYITUPOBATh YUEOHYIO ITPOOJIEMY,

OTIPENETATH 11eNIb yueOHOU AeSITeTbHOCTH, BRIOUPATh TEMY MPOEKTA.

— CocTaBnsaTh (MHAUBUIAYAIBLHO WIH B TPYIINE) MJIaH pelIeHUs: MPoOIeMbl

( BBITIOJIHEHUS TTPOCKTA)

— BeiiBuraTh Bepcuu peeHus mpoodaeMbl, 0CO3HaBaTh KOHEUHBIN pe3ynbTar,

BbIOMpATh U3 NPEAJIOKEHHBIX U UCKAaTh CAMOCTOSITENILHO CPE/ICTBA JOCTUKECHHUS

LENH.

— Paboras no miany, cBepsATh CBOU JEHCTBUS C LIEIbIO U, IPU HEOOXOAUMOCTH,

UCIPABIIATH OLUMOKU CAMOCTOSITEIBHO.

- B nmuanore ¢ yunrtenem COBEpIICHCTBOBATh CAMOCTOSTEIHHO BEIPAOOTaHHBIC

KPUTEPHUH OLICHKH.

9- i kiace

- CaMOCTOATENbHO OOHAPYKUBATh U (POPMYJIUPOBATH TPOOIEMY B KIIACCHOU U

WHIUBUAYAJbHONW YYCOHOM eI TEIbHOCTH;

- BeigBurats Bepcum perienus mpooieMbl, 0CO3HaBAaTh KOHEUHBIN Pe3yIbTarT,

BbIOHpaTh U3 MPEAJIOKEHHBIX U UCKAaTh CAMOCTOSITENIHO CPEICTBA JOCTUKECHHUS

LEJH;

- CocTaBisTh (MHIMBUAYATIBHO UM B TPYNIE) MUIaH PEIICHUS NpOoOIeMBbl (

BBITIOJIHEHUS TPOCKTA);

- [lonOupath Kk Kax10¥ podeMe (3aaue) aJIeKBaTHYIO €l TEOPETUUECKYIO

MOJICTIb;

- Paboras o npeasio’)keHHOMY U CaMOCTOSITETTLHO COCTABIICHHYIO IIaHY,

UCTIONIb30BaTh HApSAy C OCHOBHBIMH U JIOTIOJTHUTEIHLHBIMU CPEJCTBA ( CITpaBOYHAs

JUTEepaTypa, CI0KHbIE MPUOOPHI, KOMIIBIOTED);

- [InanupoBaTh CBOIO MHAMBUIYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;



-PaboTath 1o caMocTOsATEILHO COCTABIEHHOMY IIJIaHY, CBEPSSICh C HUM U 1LIE€JIbIO
NEeATEIbHOCTH, UCIIPABJISA OIIUOKH, UCIIONb3YsI CAMOCTOATENIBHO NI0I00paHHbIE
cpenctsa ( B ToMm uucie u arepHer);
- CB0OOIHO MOJIB30BATHCS BHIPAOOTAHHBIMU KPUTEPUSIMU OLIEHKH U CAMOOIICHH,
UCXOJs U3 LIENTM U UMEIOIUXCSI KPUTEPHUEB, pa3inyas pe3yabTaT U CIIOCOOBI
JICCTBUI;
- B Xone npeacraBiaeHus MpoeKTa AaBaTh OLIEHKY €ro pe3yJbTaTaM;
CaMOoCTOSITEIbHO OCO3HABATH MPUYMHBI CBOETO yCIeXa WM HEeyCleXa U HaXOIUTh
CHIO0COOBI BBIX0/Ia U3 CUTYAIlUU HEYCIIEXa;
- YMEeTb OLIEHUTH CTENEHb YCIEIIHOCTU CBOEH MHANBUAYAIbHON 00pa30BaTeIbHOM
NEATEIbHOCTH;
- JIaBaTh OLIEHKY CBOMM JIMYHOCTHBIM Ka4€CTBaM U YepTaM XapakTepa ( «KaKoB s»),
OIPENENATH HAPABJIEHUS CBOETO PA3BUTHS (KKAKHM sl XOUYy CTaTh», «UYTO MHE JUISI
3TOTO HAJIO CACTATHY).

ITo3HaBaTeabHbIE YY ]|
8-i ky1ace
- AHAIIM3UPOBATh, CPABHUBATH, KIIACCU(PUIIUPOBATH U 000011aTh (PAKTHI U SIBJICHUS.
BEISIBISTE IPUYHMHBI U CIIEACTBHSI MPOCTHIX SBICHUI;
- Ocy1ecTBIIATh CPAaBHEHUE, CEPUALINIO U KJIacCU(UKALINIO, CAMOCTOSATEIBHO
BBIOMPAsi OCHOBAHUS U KPUTEPHUH JIJIsl YKA3aHHBIX JIOTHUECKUX ONEpalfil; CTpPOUTh
KJIACCU(UKALIMIO HA OCHOBE IUXOTOMHUYECKOIO JieJIeHus (Ha OCHOBE OTPULIAHUS);
- CTPOUTH JIOTHUECKOE PACCYy’KJECHUE, BKIIIOYAIOIIEE YCTAHOBICHHE PUUMHHO-
CJICJICTBEHHBIX CBS3CH;
- Co3HaBaTh CXEMaTUYECKUE MOJIENHN C BBIJEICHUEM CYHIECTBEHHBIX XapaKTEPUCTHK
00BEKTA;
- CoCTaBJISITh TE3UCHI, PA3JIMYHBIE BU/IBI TUIAHOB ( IIPOCTHIX, CIOKHBIX U T.I1.);
- [IpeobpazoBbiBaTh MHPOPMAIIMIO U3 OJTHOTO BHJIAa B IPYrou ( TaOJIUIly B TEKCT U
mp,);
- BeruuThIBaTh BCe ypOBHU TEKCTOBOW MH(MOpMAITNH;
- YMeThb onpeaenaTh BO3MOKHbBIE HCTOUHUKH HEOOXOIUMBIX CBEJICHUN,

MPOU3BOAMUTH MOUCK HMH(POPMALIMH, AHATTU3UPOBATh U OLICHUBATh €€ JIOCTOBEPHOCTb.



9-ii knace

- AHaIM3UpPOBaTh, CPABHUBATD, KJIACCU(PHUIIMPOBATH U 0000IIATh TOHATHUS;

- JlaBaTh onpenieneHusl MOHATUSAM Ha OCHOBE M3YYEHHOI'O Ha Pa3INYHbIX [IpeIMETax

y4eOHOI0 MaTepHuaa;

- OCYILIECTBIIATH JJOTUYECKYIO ONEPAIMIO YCTAHOBIIEHUS POJI0-BUIOBBIX

OTHOIIICHMH;

- 0000111aTh TOHATHSA — OCYIIECTBIISTH JIOTUYECKYIO OMEPAIHIO Iepexoaa OT

HOHSTHS C MEHBIIUM 0OBEMOM K MOHATHUIO C O0JBIIUM 00BEMOM;

-Co31aBaTh MOJIEINH C BBIACIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA,

peoOpa3oBbIBATH MOJIEIIN € LENbIO BBISIBJICHUS 00X 3aKOHOB, ONPEIEISIOINX

JAHHYO MIPEIMETHYIO 00J1aCTh;

- [IpencraBnsaTe uH(pOpPMAIMIO B BUI€ KOHCIIEKTOB, Ta0JIMI], CXEM, I'Pa(UKOB;

- [Ipeo6Gpa3oBbIBaTh HHPOPMALIUIO U3 OJTHOTO BUAA B JPYrOM U BEIOMPATh yI0OHYIO

i ce0st popMmy (pukcanuu u npencrasiaeHus uHpopmanuu. [IpencraBiasaTs

MH(OpPMAIMIO B ONTUMAIBHON OopME B 3aBUCMMOCTH OT aJjpecara;

- [ToHnmas no3unuio Jpyroro, pa3jindarh B €ro peun: MHEHUE (TOUKY 3pEHHs) ,

JI0OKa3aTeIbCTBO (APryMEHTHI),(PaKThl: TUIIOTE3bI, AaKCUOMBI, T€OpUU. J1Jist 3TOr0

CaMOCTOATENLHO MCIOIb30BATh PA3JIMYHbIE BU/IbI UT€HUS (M3yYalollee,

IIPOCMOTPOBOE, 03HAKOMUTEIIBHOE, [IONCKOBOE), IPUEMBI CITyILIAHHUS;

- CamoMy c03/1aBaTh HCTOYHUKU MH(DOPMAIIMU PA3HOTO TUMA U JIJISl pa3HBIX

ayJIMTOpHiA, COOJII0IaTh UHPOPMALIMOHHYIO TUTUEHY U MPaBHUia HHPOPMAITMOHHOM

0€30MacHOCTH;

- YMeTb HCTOIb30BATh KOMIBIOTEPHBIE U KOMMYHUKALIMOHHBIE TEXHOJIOTUU KaK

UHCTPYMEHT JUIsl JOCTUKEHUS CBOUX IieJiel. Y MEeTh BbIOUpaTh aJIeKBaTHbIC 3a7a4ue

MHCTPYMEHTAJIbHBIE MPOrPaMMHO-AIapaTHbIE CPEACTBA U CEPBUCHI.
Kommynukatusubie YY1

8-i kJ1acc

-CaMOCTOSITeNIbHO OpraHU30BbIBATh yueOHOE B3aUMOJICHCTBUE B IPYIIIIE

(ompenensaTh 00IIUE LeNH, paCIPEaeIISITh PO, TOTOBAPUBATHCS IPYT C IPYTOM U

T.IL.).

9-# kiace



- OTcTanBaTh CBOKO TOUKY 3PEHUSI, IPUBOJNUTH apTYMEHTHI, TOATBEPKAAs UX
dakramuy;
- B quckyccuun yMeTh BBIIBUHYTh KOHTPApTyMEHTHI, iepedpa3supoBaTh CBOIO
MBICJIb (BIIaJCHUC MECXaHM3MOM DKBHBAJICHTHBIX 3aMEH);
- YUUTBCS KPUTHYHO OTHOCUTHCS K CBOEMY MHEHUIO, C TOCTOMHCTBOM MPU3HABATH
OmM1O0YHOCTh CBOETO MHEHUS ( €CJIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;
- [loHnmas no3uuIo JIPyroro pa3ianudarh B €ro peur: MHEHUE (TOUKY 3peHus) ,
JI0Ka3aTeIbCTBO (apIYMEHTHI),(PaKThl: TUIIOTE3bI, AKCUOMBI, TCOPHUH;
- YMeTh B3MUISIHYTh HA CUTYaIMIO C THOM MO3UIIUK U JIOTOBAPUBATHCS C JIFOJbMHU
WHBIX TTO3UIIUM.

IIpeanMeTHBIMH pe3yJabTATAMH U3YUCHUS MPEAMETA « XUMUS SIBISIOTCS
CHEYIOIINE YMEHHUS:
8-if kJacc
Oco3HaHMe POJId BEUIECTB:
- ONPEETATh POJIb PA3TMYHBIX BEIIECTB B IPUPOJIC U TEXHUKE;
- OOBSACHSATH POJIb BEIIECTB B UX KPYTOBOPOTE.
PaccmoTpeHne XMMHUYECKHUX MPOIECCOB:
- MPUBOAUTH TPUMEPHI XUMUYECKUX MTPOIIECCOB B MPUPOJIE;
- HAXOJUTh YEPThI, CBUACTEILCTBYIOMINE 00 OOIIMX MPHU3HAKAX XUMHUCCKUX
MPOIIECCOB U UX PA3TUUUSIX.
Hcnonb30BaHne XUMUUECCKUX 3HAHUHN B OBITY:
- OOBSICHATH 3HAUCHUE BEILIECTB B JKM3HHU U XO3SMCTBE YEIOBEKA.
OOBSACHITH MUP C TOUKH 3PEHUSI XUMUHU:
- IEPEUYUCIIATh OTJIMYUTEIIbHBIE CBOMCTBA XUMUYECKUX BEIIIECTB;
- pa3IM4aTh OCHOBHBIE XUMUYECKHUE MPOLIECCHI;
- OMPEACNATh OCHOBHBIE KJIACChl HEOPTraHUYECKUX BEIIECTB;
- IOHUMATh CMBIC]I XUMUYECKHUX TEPMHUHOB.
OBnajieHre OCHOBaMU METOJIOB TTO3HAHUS, XapPAKTEPHBIX I €CTECTBEHHBIX HAYK:
- XapaKTepU30BaTh METOIbl XUMUYECKON HayKH ( HAOIIOJCHUE, SKCIIEPUMEHT,
HU3MEPEHHNE) U UX POJIb B IO3HAHUU MIPUPOJIBL;

- IPpOBOANTH XUMHWYCCKHE OIIBIThI U OKCIICPUMCHTEI U OOBSICHSTH UX PE3YJIbLTATEI.



YMeHue olleHUBaTh MOBEJICHNE YeJIOBEKa C TOUKH 3PEHUS XUMHUECKON
0€30MacHOCTH 10 OTHOIICHHIO K YEJIOBEKY M MPUPO/IE:

- KCTI0JI30BaTh 3HAHUS XUMHUH IIPU COOJIIOICHUH TTPABUII UCIIOIb30BaHUS OBITOBBIX
XUMHUYECKUX TIPETapaToB;

- pa3nuyaTh OIMacHbIC U OE30TIaCHBIC BEIIECTBA.

9-# kiacc

- 00BSCHATH (DYHKIIMH BEIIECTB B CBS3H C UX CTPOCHUEM;

- XapaKTepU30BaTh XUMUYECKHUE PEAKIIUH;

- 0OBSCHATH PA3JIMIHBIE CITOCOOBI KITACCH(PUKAINA XUMUICCKUAX PEAKITHH;

- PUBOJUTH IPUMEPHI Pa3HBIX TUTIOB PEAKITUH;

- ICTI0JI30BaTh 3HAHMS 110 XUMHH JIJISI ONITUMAIBHOM OpraHu3aiuu 00pbObI ¢
WH)EKITMOHHBIMA 3200JI€BaHUSMH, BPSIUTEISIMHU JIOMAITHETO U TIPHYCaaeOHOTO
XO3SMCTBA;

-HaXOJIUTh B IIPUPOJIE OOIINE CBOMCTBA BEIIECTB U OOBSICHATH HX;
-XapaKTepU30BaTh OCHOBHBIC YPOBHHU OPTaHHU3AIINN XUMHUYCCKUX BEIICCTB;

- IOHUMATh POJIb XUMHYECKUX ITPOIIECCOB, IPOTEKAIOIINX B IIPUPO/IL;

-METh TPOBOJAUTH MPOCTEHIITNE XUMUIECKHUE IKCTIEPUMEHTHI;

- XapaKTepU30BaTh IKOJIOTHICCKHE MPOOIIEMBI, CTOSIITUE TIEPE]T YETOBEUECTBOM;
- HAXOJIUTh MPOTUBOPEUYHS MEK/TY JCATEILHOCTHIO YEJIOBEKA 1 IIPUPOJION 1
npemiaraTh CriocoObl YCTPAHESHUSI TUX TIPOTHBOPEUHIA;

- OOBSACHSATH U JOKa3bIBaTh HEOOXOIUMOCTh O€PEKHOTO OTHOIICHHUS K TIPUPO/IL;
- MPUMEHATh XUMUYECKHUE 3HAHUS JJISI OPTaHU3AIUHU U TUTAHUPOBAHUS
COOCTBEHHOTI0 3JJ0pOBOI0 00pa3a KU3HU U JAEATECIbHOCTU, 0J1aronoaydnsi CBoen

CEMbU U OJIArOMPUATHON Cpelibl OOMTaHUS YEIOBEUECTBRA.



OcHOBHOE coaepxaHHe Kypca

TeMmaTHyecKoe pacnpe/eeHue 4acoB

Paz- Tema KonnuectBo vacos | B Tom uucie
aen KOHTp.paboT
8 kiacc
I Brenenue 6
I ATOMBI XUMHUYECKUX SJIEMEHTOB 10 1
i IIpocTbie BelecTBa 7 1
v CoeHeHUs] XUMHYECKUX 3JIEMEHTOB 14 1
V N3MeHeHus, mpoucxoasmue ¢ 11 1
BeIlleCTBAMU
VI PactBopenue. PactBopsl, Peakiuu 16
HOHHOTO 0OMEHa U OKUCIUTEIbHO-
BOCCTAHOBUTEIIBHBIC PEAKIIUU
Vil HTorosoe noBTOpEHUE, JEMOHCTPALUS 4 1
JUYHBIX JTOCTIKEHUHN ydaluxcs
Hroro 68 5
9 kJ1acc
I OO611ast xapakTepUCTUKAa XUMUYECKUX 10 1
AJIEMEHTOB M XUMHYECKUX PEaKITUit
I MerTamibl 17 1
1 HemeTramnbl 28 1
v IIpoexkTHas AEATEIBHOCTD yYaluXcs 3
\ O0600111eHre 3HaHUH 0 XMMHH 33 KYPC
ocHOBHOU mKoJbl. [loaroroBka k 10 2
roCy1apCTBEHHOM UTOTOBOW aTTECTALUU
Hroro 68 3)




OcHOBHOe coJepxkaHne y4eOHOro nmpeaMeTa XuMusi

8- kiace

Beenenue (6 4)

[Ipeamet xumuu, MeToibl TO3HAHUS B XUMUU: HAOJIIOJCHUE, SKCIIEPUMEHT,
MozienupoBaHue. MICTOUHUKH XUMUYeCKOM MH(pOpMaIIiK, €€ MoTydeHue, aHaIu3 U
MIPEICTAaBIICHUE €T0 pe3ynbTaToB. [loHATHE 0 XUMHUECKOM dJIeMEHTE U (hOpMax ero
CYIIIECTBOBAHMS: CBOOOHBIX aTOMaX, MPOCTHIX U CIOKHBIX BelecTBa [IpeBpaienus
BeliecTB. OTIn4Yre XMMUYECKUX peakiuid OT GU3NYECKUX SIBICHUN. POb XUMUU B )KU3HU
yenoBeka. Xemodwmius u xemopoobusi. Kparkue cBeieHus: U3 UCTOPUM BO3ZHUKHOBEHHUS U
paszButus xumud. [lepuona anxumuu. [onstue o punocodpckom kamue. Xumus B XVI B.
PazButne xumuun Ha Pycu. Poisib OTE€4ECTBEHHBIX YUEHBIX B CTAHOBJIECHUN XUMUYECKOU
Hayku - paboTsl M. B. JlIomonocoBa, A. M. bytiepona, JI. 1. MenneneeBa. Xumuueckas
CHMBOJIMKA. 3HAKU XMMHUYECKHUX 3JIEMEHTOB U TPOUCXOKJACHNUE NX HA3BAHUM.
Xumuyeckue dhopmyiibl. Uuaekcel u ko3 duiieHTsl. OTHOCUTEIBHBIE aTOMHAS U
MOJIEKYJISIpHasi Macchl. PacueT MaccoBO# JOJM XUMHUECKOTO 3JIEMEHTa 1o opMyIie
BemiecTra. [lepuoanueckas cucrema xumuueckux 3nemenToB . 1. Menneneesa, ee
CTPYKTYypa: Majible U OOJBIINE TePUOIbl, TPYIIIBI U MOATPYIIIHI (TJIABHASI U TOOOYHAs).
[lepuonnueckas cuctemMa Kak CIipaBOYHOE MTOCOOUE ISl MTOJTYyUYEHUs CBEICHUMN O
XAMHUYECKUX DJIEMEHTaX.

JdemoncTpamuu. 1. Moxenu ( mapoctepxHueBbie U Ctroapta bpurieba) pa3nuunbix
MPOCTHIX U CJI0XKHBIX BEIIECTB.2. KOJIEKIINs CTEKISTHHON XUMUYECKON
nocyabl.3.Komiekius MaTepralioB U U31€JIMiI Ha OCHOBE antomMuuus.4. Bzanmopaencraue
Mpamopa ¢ KUCJIOTOW U IOMYTHEHUE U3BECTKOBOU BOJBI.

JlaGoparopHbie onbIThI. | .CpaBHEHUE CBOMCTB TBEPBIX KPUCTAUNIMYECKUX BEILIECTB U
pacTBopoB.2.CpaHeHHne CKOPOCTH UCTIaPEHUs BOJIbI, OJIEKOJIOHA U ATUJIOBOTO CIIUPTA C
(buUIBTPOBAILHOM OyMaroii. CBE4OM.

Tema 1. AToMbl XUuMH4YeCKHUX J1eMeHTOB (10 1)

ATOMBI Kak (I)opMa CymeCTBOBAHUSA XUMHNYCCKHUX 3JICMCHTOB. OcHOBHBIC CBCACHUA O



CTPOEHUHU aTOMOB. JloKa3aTesnbCcTBa CII0KHOCTU cTpoeHust atToMoB. OnbiThl Pesepdopaa.
[InanerapHast mozeib cTpoeHus atoMa. CocTaB aTOMHBIX SIZIEP: IPOTOHBI M HEUTPOHBI.
OTHOcuTEeNnbHAs aTOMHAs Macca. B3auMOoCBs3b MOHATHI «IIPOTOH», «HEUTPOHY,
«OTHOCHUTEIIbHASI aTOMHAas Macca». MI3MeHeHne ynciaa mpoTOHOB B SIAPE aToOMaA -
00pa3oBaHME HOBBIX XUMUYECKHUX AJIEMEHTOB. VI3MeHeHne rciia HeUTPOHOB B sSIIpe aToMa
- oOpazoBanue n30TonoB. COBpEMEHHOE ONPe/IEICHUE MOHATUSI «XUMUYECKUN AIEMEHT.
N3oTomnbl Kak pa3HOBUAHOCTH aTOMOB OJTHOTO XUMHUYECKOTO 3JIEMEHTA. DJIEKTPOHHI.
CtpoeHune 2IEeKTPOHHBIX YPOBHEW aTOMOB XUMHYECKUX AJIEMEHTOB MAJIBIX MEPHOJIOB
nepuoandeckon cucremsl /. . Menneneesa. [lonsiTue 0 3aBepIIeHHOM U
HE3aBEPIIEHHOM 3JIEKTPOHHOM CJioe (3HepreTuueckoM ypoBHe). [lepuoauueckas cucrema
xumudeckux 3eMeHToB Jl. . MeneneeBa u cTpoeHrne aToMOB: (PU3UUYECKHUI CMBICTT
MOPSIKOBOIO HOMEPA AJIIEMEHTA, HOMEpA IPYyIIibl, HOMepa nepuoaa. MisMeHnenue uncia
AJIEKTPOHOB HA BHELIHEM JJIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOI0 JJIEMEHTA -
00pa3oBaHKE MOJOKUTEIBHBIX U OTPUIIATEIHHBIX HOHOB. VIOHBI, 00pa3oBaHHbBIE aTOMaMHU
METAJUIOB U HEMETAJUIOB. [[pUurHbBI U3BMEHEHUS METATUTMYECKUX U HEMETAIIIINYECKUX
CBOMCTB B nepuoax u rpynnax. O6pa3zoBanue OMHapHbIX coequHeHui. [lonstue 06
MOHHOM cBsi3u. CxeMbl 00pa3oBaHus HOHHOM CcBsi3H. B3anMopeiicTBue aToMoB
XUMHUUYECKHUX IJIEMEHTOB-HEMETAJJIOB MEXK]1y COOO0M - 00pa3oBaHKE IByXaTOMHBIX
MOJIEKYJ IPOCTHIX BellecTB. KoBaleHTHAs! HEMOJISIpHAs: XUMUYECKas CBSI3b. DIEKTPOHHBIE
U CTPYKTYpHBIE popMyJibl. BzaumoaeiicTBe aTOMOB XUMHUYECKUX 3JIEMEHTOB-HEMETAJIOB
MeX Ty coboii - oOpa3oBaHre OMHAPHBIX COCTMHCHUN HEMETAILIOB.
DJIEKTPOOTPULATENBHOCTD. [[oOHATHE O KOBAJIEHTHOM MOJsApHON cBA3U. [loHsATHE O
BAJICHTHOCTH KaK CBOMCTBE aTOMOB 00Opa30BbIBaTh KOBAJICHTHBIC XUMUYECKUE CBSI3H.
Cocrapnenue hopmMys1 OMHAPHBIX COCIMHEHUH 110 BaJIECHTHOCTU. B3anmoieiicTBe aToMOB
XUMHUUYECKHUX IJIEMEHTOB-METAIIJIOB MEXKy COO0M - 00pa3oBaHUE METAINIMUECKUX
KpuCTauioB. [IOHsATHE 0 METAIUIMYECKOU CBA3H.

JemoncTpanuu. Moaen aToMOB XUMUYECKUX AJIEMEHTOB. [lepronnueckas cucrema
XUMHYECKHX dJIeMeHTOB [[. 1. MeHaeneena.

JlaGopaTopHbie onbIThI. 3.Mo1eIUpOBaHNE NPUHIUIIA JEHCTBUI CKAHUPYIOIIETO
Mukpockona.4.M3rotoriaenue Mojesneit OMHapHBIX coequHeHnit.5. 3roToBienre Moaenu,

WUTFOCTPUPYIOILIEH CBOMCTBA METAJUIMYECKOU CBSI3H.



Tema 2. IIpocTbie BemecTBa (7 4)

[TonoxxeHne MeTaxIoB U HEMETAIJIOB B MEPUOAUYECKON CUCTEME XUMUYECKUX SJIEMEHTOB
. . MenpneneeBa. BaxxHenmue npoCThIe BEIIECTBA - METAIUIBL: KEJIE30, ATFOMUHUN,
KaJbI[Uil, MarHui, HaTpuii, Kanuil. O6mmue pu3nueckrue cBOcTBa MeTaioB. Baxuerime
IIPOCTHIE BEIIECTBA - HEMETAILIBI, 00pa30BaHHBIC aTOMaMH KHCIOPO/Ia, BOAOPO/Ia, a30Ta,
cepsl, hocdopa, yriaepoaa.MoieKyibl MPOCTHIX BEUIECTB-HEMETAIOB-
BOJIOPOJIa,KKCIIOPO/1a,a30Ta, raJioreHoB. OTHOCUTEIIbHAS MOJICKYJISIpHAsl Macca.
CrocoOHOCTh aTOMOB XMMUYECKHX AJIEMEHTOB K 00Pa30BaHUIO HECKOJIBKUX MPOCTHIX
BEIIECTB - ALTIOTPONHUs. AJUTOTpOITHbIE MoudUKaAIuU Kuciaopoaa, pocdopa u osona.
Merammdeckue 1 HEeMETAIUIMYECKHUE CBOMCTBA MTPOCTHIX BeleCTB. OTHOCUTEIIBHOCTh
JI€JICHU MPOCTHIX BEMIECTB HA METAJUIbI U HeMeTaiuibl. Yucno ABoraapo. KonuyectBo
BewecTa. Moib. MossipHas Mmacca. MossipHbIil 00beM ra3000pa3HbIxX BemecTB. KpaTthbie
€AUHULIBI KOJIMYECTBA BEMIECTBA — MUJUIMMOJIb U KAJIOMOJIb, MUJUIUMOJISIPHAS U
KWJIOMOJIIPHAsI MacChl BEIIECTBA, MUJUTUMOJISIPHBINA U KUIIOMOJISIPHBIN 00bEMbI
ra3zo00pa3HbIX BelecTB. PacyeThl ¢ HCHOIb30BAHUEM MOHATUN «KOJIUYECTBO BEILIECTBAY,
«MOJISIpHAsI Maccay, «MOJISIPHBIN 00BEM Ta30B», «IIOCTOSTHHAST ABOTaIpO».

PacuerHble 3a1a4u.

1. BerunciieHre MOJISIPHOM MacChl BEIIECTB M0 XUMUYECKUM (hopmyiam. 2. Pacuersi ¢
WCIIOJIb30BaHUEM MOHATUI «KOJIMYECTBO BEUIECTBAY, «MOJISIPHAS MAcCay, «MOJISIPHBII
00bEM Ta30BY», KIIOCTOSTHHAsT ABOTaIpO».

Jlemoncrpamumn. [Tonyuenne o3ona. OOpasiel 6€I0r0 U Ceporo 0JI0Ba, OEJIOTo U
KkpacHoro ¢ochopa HekoToprie MeTauibl U HEMETaJIbl KOJTUYECTBOM BellecTBa 1 MOJIb.
Monenb MossipHOro 00beMa ra3000pa3HbIX BEIIECTB.

JlabGopaTopHbie onbIThI. 6.03HAKOMJIEHHE C KOJUIEKIUAMHU METAIOB. 7. O3HAaKOMIICHHE

C KOJNICKIUAMH HEMCTAJIIIOB.

Tema 3 . CoenriHeHUs1 XUMHMYECKHUX 3JIeMeHTOB (144acoB)

Crenenb okuciieHus. CpaBHEHUE CTETICHU OKUCIICHUS U BaJICHTHOCTH. OnipeesieHue
CTENEHU OKUCJICHUS DJIEMEHTOB 10 XUMHUecKoi popmyie coenuaeHusi. CocTaBICHHUE
dbopmys1 OMHAPHBIX COCTUMHEHUH, OOIINIA CTOCO0 UX Ha3bIBaHUs. brUHapHBIE COSTUHEHUS
METAJIJIOB U HEMETAJJIOB: OKCHUJIbI, XJIOPHUIbI, Cyab(uasl u 1p. CocraBieHue ux Gopmyi.

BI/IHapHBIC COCAMHCHHNA HCMCTAJJIOB: OKCHUIbI, JICTYYHUC BOJOPOAHBIC COCANHCHUSA, UX



coctas. [IpencraBuTenu OKCUIOB: BOJIA, YTIIEKUCIIBIN T'a3 U HEralleHas U3BECTh.
[IpencraButenu JeTydnx BOAOPOIHBIX COCTUHEHUN: XJIOPOBOIOPOA U aMMUAK.
OcHoBaHus1, UX COCTaB M Ha3BaHUs. PacTBOprUMOCTh OCHOBaHUM B Boje. Tabnuiia
pPacTBOPUMOCTH THIPOKCUJIOB U coJiek B Boze. [IpeacraBurenu menoyen: ruipOKCUIbI
HATpHsl, KU U Kanblus. [IoHATHE 0 KaUeCTBEHHBIX peakiusax. MHIUKATOpPBL.
W3MeHeHne OKpacKu HHANKATOPOB B MIEJIOYHOM cpefie. KUCIIoThl, MX COCTaB M Ha3BaHUS.
Knaccuduxkarus kucnot. [IpeactaBurenu KUCIoT: cepHast, CoJissHas v a3oTHas. [loHsaTre o
HIKaJie KUCIOTHOCTH —Kana-pH. I3MeHeHne okpacku THAMKATOPOB B KUCIIOTHOM Cpe/e.
Conu Kaxk MpOU3BOJIHBIE KUCJIOT U OCHOBaHM. X cocTaB u Ha3BaHus. PacTBopuMocCTh
couieid B Bojie. [IpencraBurenu coneid: XJopua HaTpusi, KapooHat u (ochat KaJibLus.
AMopdHBIE U KPUCTAUTMYECKUE BelecTBa. MexXMOIIeKyIsipHbIe B3auMoAeCTBUS. THIIbI
KPUCTaJUTMYECKUX PENIETOK: MOHHAS, aTOMHAS, MOJIEKYJIIpHAs U METAJIJINYECKasl.
3aBUCHUMOCTh CBOMCTB BEUIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK. BemiecTBa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa JJIs BEIIECTB
MOJIEKYJISIPHOTO CTpOeHUS. UnCThIE BemecTBa U cMecu. [IpuMepsl :KUAKNX, TBEPABIX U
razoo0pa3HbIx cMmeceil. CBOMCTBA YHCTHIX BEMIECTB U cMeceil. Ix coctaB. MaccoBas u
00beMHas JTOJIM KOMIIOHEHTA cMecH. PacueTsl, CBA3aHHbIE C UCIIOIb30BaHUEM MOHSITUS
JOJISL.

Pacuernbie 3amxaun. 1. Pacuer maccoBoit u 00beMHOMN J10JIel KOMIIOHEHTOB CMECH
BEIIECTB. 2. Bprunciaenne MaccoBoOil JOJIM BEIIECTBA B paCTBOPE MO U3BECTHOM Macce
PacTBOPEHHOTO BELIECTBA U Macce pacTBOpUTENs. 3. BeruncieHnre Maccbl pacTBOPSIEMOIO
BEILIECTBA U PACTBOPUTENS, HEOOXOAUMBIX JIJISI PUTOTOBJICHUS OTIPEACICHHON MaCChI
pacTBOpa C U3BECTHOM MACCOBOM JI0JIEH PACTBOPEHHOIO BEILIECTBA.

JlemoncTpamuun. O6pa3npl OKCHIOB, KHCIIOT, OCHOBaHUH U coyieil. Moaenu
KPUCTALTNYECKUX PEIIETOK XJIOpUIa HaTpusl, aliMasza, okcuaa yriepoza (IV). KucnotHo-
LIEJIOYHBIE UHJIUKATOPBI, U3MEHEHUE OKPACKH B PA3JIMYHBIXCPENAX.. YHUBEPCAIbHBIN
VHJIMKATOP U U3MEHEHHE €r0 OKPACKHU B PA3JIMYHBIX CPEHaX.

JlaGopaTopHblie onbIThl. O3HAKOMIICHUE C KOJUICKIUSAMH OKCUJIOB. 9. 03HAKOMJIEHHE CO
cBoiictBamu ammuaka. 10.KauectBeHHble peakuny Ha yriaekucislil ras. 1 1.0npenenenue
pH pacTBOpoOB KUCIOTHI. 1ea04H U BOAbI. 12.0npenenenue pH pacTBOPpOB TMMOHHOTO U

s10JI0OYHOTO COKOB Ha cpese mio0B. 13.0O3HakoMiIeHHEe ¢ KOJIIEKIUsAMHU cojie. 14



O3HaKOMJIEHHE C KOJUIEKIIMEN BEIMIECTB C Pa3HbIM TUIIOM KPUCTAJUIMYECKON PEIIETKH.
H3roToBienne Mojenei, KpUCTAIUTMYEeCKUX pemneTok. 15. O3nakomiienre ¢ oopasmamu
TOPHOU MOPOJIBI.

Tema 4. U3Menenus, npoucxoasiue ¢ Bemecrsamu (114)

[ToHsiTHE SIBIEHHM KaK U3MEHEHUM, MPOUCXOISIIUX C BEIIECTBAMU. SIBIICHUS, CBA3AHHBIE C
M3MEHEHHEM KPUCTAIUIMYECKOTO CTPOEHHUS BEUIECTBA IIPU MOCTOSIHHOM €0 COCTaBE,
busndeckue sBaeHUs. OU3NYECKUE IBICHNUS B XUMHH: TACTUJUISIINS, KPUCTAILTU3AIIHS,
BbINIAPUBAHUE U BO3TOHKA BEUIECTB, IEHTpUPYTUpOBaHUE. SIBNIEHUS, CBA3aHHBIC C
M3MEHEHUEM COCTaBa BEIIECTBA, - XUMUYECKUE peakunu. [[pu3Haku u yciaoBus
MPOTEKAHUS XUMUYECKUX peakiuil. [loHsaTre 00 7K30- ¥ SHIOTEPMUUECKUX PEAKIIUSIX.
Peaknuun ropeHust Kak 4aCTHBIN CIy4dal 9K30TEPMHUUECKUX PEAKLIUHI, ITPOTEKAOIIUX C
BBIJICJICHUEM CBETA. 3AKOH COXPAHECHUSI MACCHI BEIIECTB. XUMHUUYECKUE YPABHCHUSI.
3HaueHue UHIEKCOB U Ko duimenToB. CocTaBieHUE YPAaBHEHUN XUMUYECKUX PEAKITUH.
Pacuetsl 1o xuMnueckuM ypaBHeHUsAM. Pellienne 3a1a4 Ha HaX0XK/I€HUE KOJIMYECTBA
BEIIIECTBA, MACCHI WM 00bEeMa MPOIyKTa PEaKIuy M0 KOJIUYECTBY BEIIECTBA, MACCE WU
00beMy UCXOJTHOTO BelecTBa. PacyeTsl ¢ MCIIOJIb30BAaHUEM TIOHSITHS «JI0JIsH», KOT/Aa
MCXOJHOE BENIECTBO IAHO B BUJE PACTBOpA C 3aJAHHOM MAacCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA WJIN COAEPKUT OIMPEICICHHYIO IO NpuMeceil. Peakuuu pasioxkeHusl.
[TonsTue 0 ckopocTu xuMuueckux peakunil. Karanuzaropsl. epmenTsl. Peakiuu
coeauneHus. Katanutuueckue u HekaTaauTudeckue peakuuu. O0patumbie U
HeoOpaTuMble peakiuu. Peakiuu 3amenieHus. INeKTPOXUMUYECKUN P HATPSKEHUIMA
METaJJIOB, €r0 UCIOJIb30BAHUE JJIs1 TPOTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEAKIIUAN
MEXIYy METaJUIaMH M paCTBOPAMH KHUCJIOT. Peakiiny BEITECHEHUS OJTHUX METAJIJIOB U3
PacTBOPOB UX COJICH NpyruMu MeTaiiaMu. Peakimu oOMeHa. Peakiuu HelTpaau3amum.
VYcnoBust mpoTekaHus peakiuii 0OMeHa B pacTBopax J0 KOHIA. THITbI XUMUYECKHUX
peakiuii (1o MpU3HaKy «YUCIIO U COCTAB UCXOJIHBIX BEIIECTB U MPOJYKTOB PEAKIIMN») Ha
IIPUMEPE CBOWCTB BOJIbL. Peakuus pa3noxKeHus - JIEKTPOIn3 BOAbl. Peakiinu coefuHeHus
- B3aUMO/ICMCTBHUE BOJIbI C OKCUAAMH METAIIJIOB U HEMETAIUIOB. [loHATHE «TUAPOKCUIBDY.
Peakiuu 3amenieHus - B3aMMOAEHCTBUE BOJBI C IIEJOYHBIMU U IIETOYHO3EMETbHBIMU
MeTtaimaMu. Peakinu oOMeHa (Ha mpumepe ruiposin3a cyiabduaa alloMUHNS U KapOuaa

KaJIbIIHS ).



PacuerHnsble 3a1a4u. 1. Beruucinenue no XuMU4eCKUM YPaBHEHUSIM MacChl WU
KOJIMYECTBA BEUIECTBA 110 U3BECTHOW MACCE WU KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYIAIOIIUX B PEAKILIMIO BEIIECTB UM IIPOJIYKTOB peakUnHy. 2. BelunucieHrne Maccel
(KonMYecTBa BEILIECTBA, 00beMa) MPOAYKTa PEAKIIHH, €CIH U3BECTHA Macca UCXOTHOTO
BEIIECTBA, COAEPKAIIETO ONPEACICHHYIO TOJII0 TpUMecen. 3. Brruncnenrne macchl
(koMuecTBa BellleCcTBa, 00beMa) MPOJIyKTa peaklivu, €CIM U3BECTHAa Macca pacTBOpa U
MaccoBasi J0JIs1 paCTBOPEHHOI'O BELIECTBA.

demoncrpamumn. [Ipumeps puzndeckux spieHui. 1.1nasnenue napaduna.2. Bosronka
fiona miu 6eH30iHOM KucioTel. 3.PacTBopenne okpamieHHbIX coieil. 4./ {uddyzus
JTYIIMCTBIX BEIIECTB C TOPSAILEH JTaMIOYKU HakaliuBaHus. [IpuMepbl XUMUYECKUX
SIBJICHUI: a) TOPEHUE MarHus; 0) B3auMOICHCTBUE COJITHON KUCIOTHI C MPaMOPOM HJIU
MeJoM; B) noxyuyeHnue ruapokcuaa meau (II); r) pactBopenune moiny4eHHOro ruipoKcuaa B
KHCIIOTax; 1) B3aumo/ieicteue okcuaa meau (11) ¢ cepHoil KuciaoToi nmpu HarpeBaHuy; €)
pa3iioKeHHe MepMaHraHaTa Kajusi; ) B3aUMOJICHCTBUE Pa30aBICHHBIX KUCIIOT C
MeTaimaMu. Pa3noskeHue nepokcuia BOJOpoa MOMONIIBI0 THOKCUAA MapraHia u
KaTanasbl KapTodess Ui MOPKOBH.

JlaGoparopHble onbIThl. 16.1IpokannBanre Menn B IJIaMEHU CIIMPTOBKU UJIU TOPEIIKU.
17. 3amemenue Mmeau B pactBope xsopuaa meau (1) xenezom.

IMpakruxym 1. [Ipocreitmue onepammu ¢ BemecTBoM- 3 (yaca) [IpakTnueckas
paborta Ne 1 [IpaBuna TexHuKH 0€30MaCHOCTH MPU padOTE B XUMHUYECKOM KaOMHETE.
JlabopaTopHoe o0opyaoBanue u oopamienue ¢ HuM. [Ipaktudeckas padora Ne 2 [Ipuznaku
XUMUYECKUX peakiuil u ux kinaccudukanus. [Ipakruueckas padbota Ne 3 IIpurotoBienue
pacTBOpa caxapa ¢ 3aJJaHHOW MacCOBOM J0JIEeH

Tema 6. PactBopenue. PacTBopbl. Peakniuy HOHHOTO 00MEeHA W OKMCJINTEIBHO-
BOCCTAHOBUTEJIbHBbIE peakuuu (16 4)

PactBopenue kak ¢puznko-xuMudeckuii nporiecc. [lonarue o rugpartax u
Kpuctaiuioruaparax. PactBopumocts. KpuBbie pacTBOPUMOCTH KaK MOJIE€NIb 3aBUCUMOCTH
PacTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIEPATypbl.. HachIleHHbIE, HEHACBIIIEHHBIE U
NIEPECHILEHHBIE PACTBOPBI. 3HAYEHHUE PACTBOPOB ISl IPUPOJIBI U CEJIBCKOTO XO341CTBa.
[TonsaTHE 00 PNAEKTPOJIUTUUECKON JUCCOIUALIMH. DICKTPOIUTHI U HEIJICKTPOJIUTHI.

Mexanuszm Aucconranuy 3JICKTPOJIIHUTOB € pa3JIMYHbIM THUIIOM XUMHUYECKOM CBSI3H.



CremneHb 3J€KTPOJIUTHYECKON Auccounannu. CuibHbIE U ci1alble 3JeKTponuThl. [loHsTre
00 BIEKTPOIUTUICCKON TUCCOIUAINN. DIEKTPOJIUTHI M HEIJIEKTPOJIUTHI. MeXaHu3M
JTVCCOLUALINY JJIEKTPOJIUTOB C PA3JIMYHBIM TUIIOM XUMHYECKOM CBSI3U. CTENEHb
AIEKTPOIUTHUECKON nrucconuanuu. CUbHbIE U clla0ble 3JeKTpoIUThl. OCHOBHBIE
IIOJIO’KEHHSI TEOPUH DIIEKTPOJIUTUYECKON trcconmanuu. FloHHbIE ypaBHEHNS pEaKLUN.
VYcnoBust npoTeKaHus peakIui 0OMeHa MEXy IEKTPOJIMTAaMU JI0 KOHIIA B CBETE HOHHBIX
npencrasiennii. Kimaccudukarys noHOB 1 ux cBoicTBa. KHCIIOTHI, MX KiTacCH(pUKAIINS.
Jucconunanys KUCIOT U UX CBOMCTBA B CBETE TEOPUU IJIEKTPOIUTHUECKON JUCCOLUALINH.
MonekynspHbIE 1 HOHHBIE YPABHEHUS PEAKIMU KUCIOT. B3anmonencTBrue KUCIoT ¢
METaJUIAMU. DNEKTPOXUMUYECKUH PAJT HAPSKEHUN METAIUIOB. B3anMonencTBrue KUCIOT C
METaJUIAMU U OKCUJaMHU METAJUIOB. B3anMOIENCTBUE KUCIOT C OCHOBAHUSIMU - PEAKLIUs
HeWTpanu3aiuu. BzauMmoelicTBue KUCIOT ¢ cosiMu. Mcnonib3oBaHre TaOIUIIbI
PacTBOPUMOCTH JIJIs1 XapaKTEPUCTUKNA XUMUUECKUX CBOMCTB KUCIOT. OCHOBAHMS, UX
kiaccudukanus. Jlucconuanysi OCHOBaHUM U UX CBOMCTBA B CBETE TEOPUH
AIEKTPOJUTHYECKON Aucconnanuu. BzauMoeicTBie OCHOBAaHUM ¢ KUCIIOTaAMH,
KHUCIIOTHBIMH OKCHJIaMU U coisiMU. Vconb30BaHue TaOIUIbl PACTBOPUMOCTH JJISI
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB OCHOBaHUU. Pa3noxkeHne HepacTBOPUMBIX
ocHOBaHui npu HarpeBaHuu. Comu, ux kiaaccudukamnus u guccoruanus B ceete TO/I.
pa3IM4YHbBIX TUIIOB coJieil. CBOMCTBA COJIE B CBETE TEOPUU BIEKTPOIUTUUECKON
IYCCOMAK. B3auMoAeNCTBUE COJIEN C METAJUIAMHM, YCIOBUS MPOTEKAHUS dTUX PEAKIIUM.
B3anMoneiicTBre coael ¢ KUCI0TaMH, OCHOBAHHUSIMU U COJIIMH. MCIIOJIb30BaHKe TaOIHIIbI
PaCTBOPUMOCTH JIJIsI XapaKTEPUCTUKUA XUMUUECKUX CBOMCTB coJiei. O0001IeHre CBEICHUI
00 okcuaax, ux KiaccupuKaluu U XMMUUECKUX CBOMCTBaX. [ eHeTHuuecKue pspl
METAJUIOB U HEMETAJUIOB. [ €eHeThnuecKas CBs3b MEXKy KIaCCaMU HEOPraHUYECKHUX
BemecTB OKUCIUTEIbHO-BOCCTAHOBUTEINBHBIE peakiuu. OnpeaeeHue CTENeH!
OKHUCJICHUS JJI DJIEMEHTOB, 00pa3yrOIINX BEIIECTBA PA3HBIX KJIaccoB. Peakiinu noHHOTO
oomena 1 OBP. Okucinurels 1 BOCCTAaHOBUTEND, OKUCIEHUE U BOCCTaHOBIIeHHE. Peakiiun
HOHHOTO 0OMEHAa U OKUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIC peakiiuu. CocTaBiaeHUE
YPaBHEHUM OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLIUA METOAOM 3JIEKTPOHHOTO
Oaanca. CBOMCTBA MPOCTHIX BEIIECTB - METAUIOB M HEMETAJIJIOB, KUCIIOT U COJICH B CBETE

HpGIICTaBJIeHI/IfI 00 OKHCIIUTEIBHO-BOCCTAHOBHUTEIIHLHBIX mponeccax.



JdemoncTpanum. VcnblTaHne BENIECTB U UX PACTBOPOB HA AJIEKTPONPOBOIHOCTb.
3aBUCUMOCTB JIEKTPOIPOBOJHOCTH YKCYCHOM KHCIOTHI OT KOHLIEHTPALUU.
B3aumoieiicTBre IMHKA C CepOil, CONITHOM KuciaoToi, xiaopuaom meau (II). 'openne
MAarHus.

JlabopatopHbie onbIThI. 18. Peakiuu, XxapakTepHble 7151 paCTBOPOB KUCIOT (COJITHOM
uiu ceproit). 19. [lonyyeHnue u cBOCTBa HEPACTBOPUMOI'O OCHOBAHMS, HAIIPUMEDP
ruapokcuaa meau (II). 20.BzaumoaeiicTBHepacTBOPOB XJIOPHJIa HATPUS U HUTpaTa
cepebpa. 21. Peakuuu, xapakTepHbie sl pACTBOPOB Iiejouei (TUIPOKCUIOB HATPUS UITU
Kanus). 22. Peakuuu, xapakTepHbI€ JUIsl paCTBOPOB COJIEH (HampuMep, I XJIOpUIa MeIn
(IT)). 23. Peakuuu, xapakTepHbIe JJIsl OCHOBHBIX OKCHIOB (HampuMep, NI OKCUaa
Kanplug). 23. Peakium, xapakTepHbI€ JJIsl KUCJIOTHBIX OKCHIOB (HAmpuMep, JUis
YIJIEKHUCIIOTO ra3a).

IIpakTukym 2. CBolicTBa pacTBOPOB 31eKTpoauToB. ( 1uac)  Ilpakrtuyeckas pabota

Neo 4 Pemenne DxkcnepumeHTanbHoe 3a1a4 mo TOJ»

9 kJ1acc

Tema 1. O0mas XapakTepUCTUKA XUMHYECKHUX JIEMEHTOB U XUMHUYECKHX peaKiuii
(10 9)

XapakTepuCTHKa 3JIEMEHTA I10 €ro NMOJIOKEHUIO B [lepruoandeckoii cucremMe XuMHIeCKUX
snemeHTOB J. 1. MenpaeneeBa. CBoiCTBa OKCHAOB, KUCIIOT, OCHOBAHMI U COJICH B CBETE
TEOPHUH IICKTPOIUTAYECKON JTUCCOIMALINU U OKUCIIEHUsI-BOCCTaHOBIIeHUs. [loHsITHE O
NepexXOoaHBIX dJIeMeHTax. AMMOTEPHOCTD. ['eHeTHUECKH psJl IEPEXOTHOTO DIIEMEHTA.
[lepnognueckuii 3akoH U llepuonnueckas cucteMa XuMAYeCcKuX 35eMeHToB /1. 1.
MenaeneeBa. XuMudeckas OpraHu3alys )KUBOU U HEXKUBOM ITPUPOAbI. XUMUYECKUI
COCTaB s/Ipa, MAHTUHU U 3€MHOM KOPBbl. XUMUYECKHE JIEMEHTHI B KJIETKAX KUBBIX
opranu3MoB. Makpo- u MUKpodJieMeHThl. O000IIIeHre CBEICHUN 0 XUMHUYECKUX
peaknusx. Knaccuduxarums XUuMUYECKUX PEaKIUil M0 Pa3TuYHBIM MMPU3HAKAM: «UHUCIIO U
COCTaB PEarupyoIux U 00pa3yIONUXCs BEIIECTBY, «TEIUIOBOU A (DEKT», «HATIPABICHHUEY,
«U3MEHEHUE CTENEHEN OKUCIIEHUS AIIEMEHTOB, 00Pa3yIOIINX Pearupyromire BemecTBa,

(((1)333», «HCIIOJIBb30BAHHUC KaTaJIu3aTopa». IIonsTue o CKOpPOCTH XUMHUUYECKOMN PCaKINH.



@DakTOphl, BIUSAIOIINE HA CKOPOCTh XUMUYECKUX peakiui. KaTtanuzatopsl u kaTanus.
NHruéutopsl. AHTHOKCHIAHTHI.

Jlemoncrpamun. Paznuunsie popmel Tadauiel J1. M. MenaeneeBa. Moaenu aToMOB
ayieMeHTOB 1— 3-T10 mepuo0B. Mojienb CTpOSHHS 3eMHOTO I1apa (MOTepeUHbIi pa3pes).
3aBUCHUMOCTh CKOPOCTH XMMUYECKOU PEaKIuu OT IPUPOJIbI pEarupyroiux BEIIECTB.
3aBUCHUMOCTb CKOPOCTH XUMUYECKOW pEeaKMU OT KOHLEHTPALMY PEArHPYIOIINX BEIIECTB.
3aBUCUMOCTBH CKOPOCTH XMMHUYECKOM peaKIMu OT IJIOMIAI! COPUKOCHOBEHHUS
pearupyromux BeecTB («KUISIIUHN cl10i1»). 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
PEaKIHUU OT TEMIIEPATYPHI PEATUPYIOIIUX BEIIECTB. [ OMOT€HHBIN U T€TEPOTEHHBIN
Karanu3bl. DepMeHTaTUBHBIN KaTanu3. IHruOuposaHnue.

JlabopaTopHbie onbIThI. 1. [lolydyeHne ruipokcuaa HMHKA U UCCIEIOBAHUE €TI0 CBOMCTB.
2.MonemmpoBanue nocrpoenus [leproanyueckoit cUCTEMBI XUMUYECKUX 351eMeHTOB J1. .
MenneneeBa. 3. 3aMellieHHE JKeJie30M Meau B pacTtBope cyibdara meau (II). 4.
3aBUCHUMOCTh CKOPOCTH XMMUYECKOW peaKMu OT IPUPOJIbl pEArupyIOIIUX BEIIECTB Ha
IIpUMeEpPE B3aNMOJEHUCTBUSA KUCIOT C METALIAMH. 5. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKkuuu OT KOHUEHTpauu. 6. 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEAKIIUU OT
IJIOIIA/IA CONTPUKOCHOBEHUS PEArupyIONIUX BEECTB. 7. MOAETNPOBAHUE «KHUIISAILIETO
c0s». 8. 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEAKIIMU OT TEMIIEPATYPhl PEArupyOIINX
BEIIIECTB Ha IIpUMepe B3auMoeiicTBus okcuaa meau (11) ¢ pactBopoM cepHOI KUCTOTHI
pa3nuyHOM Temneparypsl. 9. Paznoxkenue nepokcua Bogopoaa ¢ IOMOIIbI OKCUIA
maprania (IV) u katanassl. 10. O6Hapy)eHne KaTana3bl B HEKOTOPHIX IMUIIEBBIX

npoaykrax. 11. UHrubupoBanue B3auMOAEHCTBUSA KUCIOT C METAINIAMU YPOTPOIIUHOM.

Tema 2. Metasbl (17 4)

[Tonoxenne metaiuioB B [leproandeckoil cucteMe XuMruieckux ssementoB /1. H.
MenaeneeBa. Metamnnueckasi KpUCTAJUIMYECKAs! PEIICTKA U METAJUINYECKass XUMUYecKas
cBs13b. O0mue puszndeckre cpoicTBa MeTalIoB. CIUIaBbl, MX CBOMCTBA U 3HAYCHHE.
XHUMHUYECKHUE CBOMCTBA METAIJIOB KaK BOCCTAHOBUTEJICH, a TAK)XKE B CBETE MX MOJIOKCHUS B
IEKTPOXUMHUYECKOM PsITy HAPsHKEHUN MeTaiioB. Koppo3us MeTauioB U criocoObl
00pbObI ¢ Hel. Metasutbl B mpupoe. Oo61re cnocoObl ux nojgydeHus. O0mas
XapaKTepUCTHKA MIEJTOUYHBIX MeTaIoB. MeTaibl B ipupoje. O01ue crnocoObl ux

nonyuyenusi. Ctpoenue aTroMoB. Lllenounbie MeTamibl — OpocThie BelllecTBa. Baxkneitmme



COEIMHEHMSI 1IETIOUYHBIX METAJIIIOB — OKCHJIbl, TUIPOKCUBI U COJIU (XIJIOPUIBI,
KapOOHATHI, CyIb(})aThl, HUTPATHI), UX CBOMCTBA M MPUMEHEHHUE B HAPOHOM XO3SHCTBE.
Kanuiinbie ynoopenus. O61mias XxapakTepucTUKa 3JIEMEHTOB TJIaBHOM noarpymisl 11
rpynmnbl. CTpoenue atoMmoB. [1{enouHo3eMenbHbIe MEeTaIbl — MPOCTHIC BEIIECTRA.
Baxwueiime coefuHeHNs MEII0YHO3EMEIbHBIX METAJNIOB — OKCHUJIbI, TUJIPOKCHUJIBI U COJIA
(xJmopu b1, KapOOHATHI, HUTPATHI, CyIbGathl, hocdaTsl), UX CBONCTBA U MPUMEHEHHUE B
HapoJHOM Xo03siicTBe. AmfoMuHuid. CTpoeHue aToMa, (PU3NYECKUE U XUMHYECKHUE
CBOMCTBA IpocTOro BeniecTBa. CoeAMHEHNS ATFOMUHUS — OKCHUJI U TUIPOKCHU]T, UX
ampoTepHbIi XapakTep. Baxxuelimue comm amromuuud. [I[puyMeHeHne aTlOMUHMS B €T0
coeaunenuil. XKenezo. CTpoeHue aroma, (pU3NYECKUE U XUMUYECKHE CBOMCTBA MPOCTOTO
BemiecTBa. I'eHetnueckue psiasl Fe+2 u Fe+3 . Baxkueiiue conu xene3a. 3HaueHue
JKeJe3a U €ro COSAMHEHUN JIJIsl TPUPOJIbl U HAPOJIHOTO XO3SHUCTBA.

JdemoncTpanun. OOpa3iibl HIETOYHBIX U IIETOYHO3EMENIbHBIX MeTaIIOB. OOpasiibl
CIUIaBOB. B3auMopencTBre HATpus, JINTHUS U KaJbLKs C BOJOW. B3auMoaencTBrue HaTpus U
MarHus ¢ Kuciopojom. Bzaumoelicteue MeTauuioB ¢ Hemetaiuiamu. [lonyuenue
ruapokcuoB xenesa (II) u (III).

JlabopaTopHble onbIThI. 12. B3anmoneicTBre pacTBOPOB KUCIIOT U COJIEN C METAIIIIAMU.
13. O3HakomiieHre ¢ pyaamu xenesa. 14. OkpammBaHue TUTAMEHH COJISIMU IIEJTOYHBIX
MeTaiioB. 15. B3aumoneiictBue kanbius ¢ BoJou. 16.I1onyueHne ruipokcuia Kanbuus u
uccliieoBaHue ero cBoucTB. 17. [TonyyeHne ruApoKCrIa ATFOMUHUS U UCCIIEIOBAHUE €T0
cBoicTB. 18. B3anmojelicTBue xene3a ¢ CoasiHoN Kuciotoi. 19. [lonyueHne ruipoKCHI0B
xenesa (I11) u (I11) u u3yyeHnue ux cBOUCTB.

IIpakTukym 1. CBOMCTBA METAJJIOB U MX COeTUHEHMH (2 1)

1. OcyiecTBieHne UEMOYKH XUMUYECKUX TTpeBpatieHuid. 2. [lonyyenue u cBoiicTBa
COeMHEHUM MeTaIoB. 3. PelieHne KCrepuMeHTaIBHBIX 3a/1a4 Ha paclio3HaBaHUE U
MOJIyYEHHUE COCIMHEHUI METaJIJIOB.

Tema 3. Hemeransbl (28 u) OO0mast xapaKTepruCTUKa HEMETAJUIOB: MOJI0KEHUE B
[Tepuoauyeckoii cuctreme xumuueckux smemeHToB 1. V1. Menzaeneera, o0COOEHHOCTH
CTPOEHUSI aTOMOB, ANEKTPOOTPULIATENBHOCTH (D) Kak Mepa «HEMETAJUIMYHOCTIY, PSIJ
20. Kpucramnmyeckoe CTpOEHUE HEMETAIIOB — MPOCTHIX BEIIECTB. AJUTOTPOIIHS.

duznyeckue CBOMCTBA HeMETanI0B. OTHOCUTEIBHOCTD ITIOHATHN «METAJLI» U «HEMETaJL».



Bonopon. [lonoxenune Bogopoaa B [lepuoandeckon cucteMe XMMUYECKUX 3JIEMEHTOB

J1. 1. MenneneeBa. CtpoeHre aToMa U MOJIEKYJIbl. DU3HMUECKUE U XUMHUYECKHE CBOMCTBA
BOJIOPO/JIa, €r0 MoJdydeHue U npumeHenne. Boma. Ctpoenue Monekynsl. Bonoponnas
XAMHUYECKas CBsA3b. ODU3NUECKHE CBOMCTBA BOJAbl. AHOMAJIUA CBOWCTB BO/IBI.
['uapodunbabie U THAPOoGOOHBIE BemecTBa. XUMHUUYECKUE CBOMCTBA BObl. KpyroBopot
BOZBI B pupojie. Bogoouncrka. Aspanus Bojibl. beiToBbIEe GUILTpEl. MHUHEpaIbHBIE
BOJIbI. JlUcTHILIIMpOBaHHAS BOAA, €€ MOJIydeHue U puMeHenue. O0mas xapakTepucTrKa
rasioreHoB. CTpoeHne atoMoB. [IpocThie BelecTBa 1 OCHOBHBIE COEIMHEHUS TaJIOT€HOB,
ux cBoiicTBa. KpaTtkue cBenenus o xjope, bpome, ¢prope u ione. [IpumeHeHne rasoreHoB
Y UX COCIMHEHUI B HapogHOM Xx03sicTBe. Cepa. CTpoeHue aroMa, aJUIOTPOIUS, CBOMCTBA
U puMeHeHue pomoudeckoit cepbl. Oxcunl cepsl (IV) u (VI), ux nonydenue, cBoiicTBa u
npuMeHneHue. CepHasi KUCIIOTa U €€ COJIM, UX TPUMEHEHHUE B HAPOJIHOM XO3SIICTBE.
[Ipon3BoaCTBO CEpHOM KUCIOTHI. A30T. CTpOEHHE aTOMa U MOJIEKYJIbI, CBOMCTBA TPOCTOTO
BelllecTBAa. AMMMAK, CTPOEHUE, CBOMCTBA, MOJIydeHUE U puMeHeHue. Coam aMMOHHS, UX
cBoiictBa u mpuMenenue. Oxcuanl azota (II) u (IV). A3oTHas kucioTa, €€ CBOMCTBA U
npuMeHeHue. HuTpatsl 1 HUTPUTHI, MPoOIIeMa WX COJEPKAHUS B CEIbCKOXO3SIICTBEHHOM
npoayKuuu. A3otHele yanoOpenus. @ocdop. CTpoeHue atoMa, asIoTpOIusi, CBOMCTBA
oesoro u kpacHoro ocdopa, ux npuMenerre. OCHOBHbIE coeuHeHUs : okcul hocdopa
(V) u oprodocdhopnas kucnora, hocharel. Dochopusie ynodpenus. Yriepoa. CTpoeHue
aToma, aJuIoTpomnusi, CBoMcTBa Mmoaudukaiui, npumenenue. Oxkcuast yriepozaa (1) u (IV),
UX CBOMCTBA U MpuMeHeHune. KapOoHaThl: KaJbIIUT, CO/Ia, TTOTAIll, UX 3HAYCHUE B IPUPOJIC
1 KU3HU denoBeka. Kpemauii. CtpoeHne atoMa, KpUCTAJUIMYECKUI KPEMHUM, €TI0
cBoiicTBa u mpuMenenue. Oxkcua kpemuus (IV), ero npupoaHbie pa3HOBUIHOCTH.
CunukaTel. 3HaU€HHUE COCIMHECHUI KpEMHUSI B )KUBOM 1 HexkuBOM npupojie. [lonstue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

JemoncTpamuu. O6pa3ipl raJOreHOB — IPOCTHIX BEIIECTB. B3auMoelicTBHE TaIOreHOB
C HaTpHeM, ¢ aTtoMUHUEeM. BriTecHeHHE XJ1I0poM OpoMa Wi M0J1a U3 PaCTBOPOB UX COJICH.
BzaumopencTBre cepbl ¢ MEeTalIaMM, BOJOPOJIOM U KUCIIOpOAOM. B3anmonencteue
KOHIEHTPUPOBAHHOW a30THOM KUCJIOTHI ¢ MeIbl0. [lormomenne yriem pacTBOPEHHBIX
BEILIECTB WM Ta30B. BoccTaHoBneHue Meau u3 ee okcua yriem. O0pasibl IpUpOIHBIX

COeMHEHUN XJ0pa, cephl, pocdopa, yriepoaa, kpemHus. O0pasibl BAXKHEHIINX JJIs



HapOJJHOTO X035HCTBa CyIb(aToB, HUTPATOB, KapOoHATOB, (hochaToB. OOpa3IlkI CTEKIIA,
KepaMUKH, [IEMEHTA.

JlaGoparopnbie onbIThl. 20. [Tonyuenue u pacno3znaBanue Bojopoaa. 21. MccnenoBanue
MOBEPXHOCTHOTO HATSKEHUS BOBL. 22.PacTBOpeHre epMaHTraHaTa Kajivs WA MEIHOTO
Kynopoca B Boze. 23. 'mapararust o6e3BoxeHHoro cynbdara meau (I1). 24. Msrotosnenue
TUIICOBOTrO oTneyarka. 25. O3HaKoMIIeHHE ¢ KOJUIEKIUEeH ObITOBBIX (DUIBTPOB. 26.
O3HaKOMIIEHHE C COCTaBOM MUHEPAJIbHOM BOABL. 27. KauecTBeHHas peakiys Ha
rajioreHu1-uoHsl. 28. [loyyenue u pacrno3HaBanue kucioposa. 29. ['openue cepsl Ha
BO3ayxe U B kuciopoze. 30.CpoiicTBa pa30aBieHHON cepHOIl KUCIOTHI. 31. 3yuenue
cBoiicTB amMHuaka. 32. Pacio3naBanue cosneit ammonus. 33. CBoiicTBa pa30aBiIeHHOM
a30THOM KUCHOTHI. 34. B3anMo/ielicTBUE KOHIIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEBIO.
35. I'openue pocdopa Ha Bo3yxe U B kuciopoie. 36. PacnosnaBanue docdaros. 37.
['openue yrus B kucnopoge. 38. [loyueHue yroapHON KUCIOTHI M U3YYEHUE €€ CBOMCTB.
39. Ilepexona kapOoHaTOB B TuipokapOoHaThl. 40. Paznoxenue rugpokapboHaTa HaTpHsl.
41. IlonydyeHue KpEMHEBOM KUCIIOTHI U U3YUYECHHUE €€ CBOMCTB .

IpakTukym 2. CBoiicTBa coelMHEeHNA HeMeTaJI0B 1. Pemenue skcnepuMeHTaaIbHbIX
3aaa4 no teMe «Iloarpymra rasoreHoB». 2. Penenne 3KkCnepuMeHTAIBHBIX 33/1a4 110
teme«lloarpymnmna kuciopoga». 3. [lomyuenue, coOnpanue u pacrio3HaBaHHUE ra30B.
Tema 5. O0001mIeHHe 3HAHUI 10 XMMUH 32 KYPC OCHOBHOI IIKO0JbI. [loaroroBka k
rocyapcTBeHHOM uToropou arrecrauuu (10 4)

[Iepuonnueckuit 3akoH u llepuoauueckas cucrema XuMuaeckux 3semenToB /1. WM.
MenneneeBa. ®U3nyecKuil CMBICI IOPSAKOBOIO HOMEPA 3JIEMEHTA, HOMEPOB MEPHUOJA U
rpymnmbl. 3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB 2JIEMEHTOB U UX COCIMHEHUHN B MEPUOIAX
Y TPYIIAX B CBETE MPEACTABICHHUN O CTPOEHUU aTOMOB 3JIEMEHTOB. 3HaYEHUE
MEePUOANYECKOT0 3aKOHA. BUbI XUMUUECKUX CBS3€U U TUIBI KPUCTALTUYECKUX PEIIETOK.
B3auMocBs3b cTpoeHus u cBOMCTB BemecTB. Kiiaccudukanus XuMUYECKUX Peakiiui mo
pa3TUYHBIM MPU3HAKAM (YHUCIIO M COCTAB PEarupyronux U 00pa3yroImxcs BEIIeCTB;
HaJM4Yue TPaHUIlbl pazjena ¢as; TerioBoi 3P eKT; u3MEeHEHUE CTeNeHEH OKUCICHUS
aTOMOB; UCIIOJIb30BaHME KaTaIN3aTOpa; HalpaBlieHUe npoTekanus). CKOpocTh
XUMHUUYECKUX peakuii U pakTopsl, BIUstomKe Ha Hee. OOpaTUMOCTh XMMUYECKUX

peaKuHﬁ 1 CITOCOOBI CMCIICHUS XUMHYCCKOTI'O paBHOBECHSI. HpOCTBIe H CJIOXXHBIC



BellecTBa. Meraiuibl U HeMeTauIbl. | eHeTHYeCKHe psibl MeTallla, HEMeTalla U
nepexoaHoro Meramuia. OKCUIbl U TUAPOKCU Bl (OCHOBAHUS, KUCIOTHI, aM(pOTEepHbIE
THJIPOKCHIBI), coau. VX cocTaB, Kinaccudukanus 1 oo1me XMMUYECKUE CBOMCTBA B CBETE

TEOPHUU AIEKTPOJIUTHUECKON JUCCOIUALIUH.

6. Onucanue yueOHO-METOAMYECKOT0, MATEPHAIBLHO-TEXHUYECKOT0 U

HH(OpMALMOHHOTr0 o0ecnedeHns: 00pPa3oBaTebHOIO MpoLecca.

HarypajabHble 00beKTBHI. HaTypanbHble 00BEKTHI, UCIIOIb3YEMbIe B O0yUCHUU XUMUU,
BKJIFOYAIOT B CE0S KOJUIEKIINM MHUHEPAJIOB ¥ TOPHBIX TIOPOJI, METAJIOB U CILJIaBOB,
MUHEPAJIbHBIX yI00peHHUH, IJIacTMacC, KaydyKoB, BOJIOKOH | T. 1. O3HAaKOMJICHHE
ydaiuxcs ¢ o0pasiaMu UCXOAHBIX BEIIECTB, MOJYIPOAYKTOB U TOTOBBIX U3CIIHMA
MO3BOJICT MOJYYUTh HATJISITHOE MPE/ICTaBICHUE 00 3TUX MaTepualax, uX BHEITHEM BUJIE,
a TaK)Ke 0 HEKOTOPBIX (PU3MUECKUX CBOMCTBaX. 3HAYUTEIbHbIC YUeOHO-TI03HABATEIIHHBIC
BO3MOXXHOCTH UMEIOT KOJUICKIIMU, U3TOTOBIICHHbIE caMUMu oOyuaromumucs. [Ipenmersi
JUISL TAKMX KOJUICKITUN COOMPAIOTCS BO BPeMs SKCKYPCUN U IPYTUX BHEYPOUHBIX 3aHATHH.
KoJutekuuu ucnosb3yoTcsl TOIBKO /111 O3HAKOMJICHHS YYaIUXCs C BHEIIIHUM BUIOM U
(bU3MYECKUMU CBOMCTBAMU U3y4aeMbIX BEIIECTB U MaTepualioB. [[j1s mpoBeaeHus
XUMHYECKHUX OIBITOB KOJUIEKIIUU UCIIOJIb30BATh HEJIb3S.

XuMuYecKue peakTUBBI M1 MaTepuasbl. O0palieHre co MHOTUMU BEIIECTBAMH TpeOyeT
CTPOTOr0 COOIIOICHHSI TIPABUJI TEXHUKH 0€3011aCHOCTH, 0COOCHHO NP BBHITTOJTHESHUH
OTIBITOB CAaMUMH yJanuMucs. Bce Heo0Xoaumblie MEphI TPEA0CTOPOKHOCTH YKa3aHbI B
COOTBETCTBYIOIIUX JOKYMEHTAX U MHCTPYKIIUSIX, a TAKKE B TOCOOUSIX JI yUUTEIeH
XUMHH.

HauboJ1ee 4acTo MCoIb3yeMble PeaKTUBbI U MAaTEPUAJIbI: IPOCTHIE BEIIECTBA - ME/Ib,
HATpUH, KAIbIUH, ATFOMUHUN, MarHui, ®eje30, IUHK, cepa; okcu bl — meau (11),
Kanblus, sxenesa (I111), MarHus; KUCIIOTHI - COJIsTHAsI, CEpHAasi, a30THasl; OCHOBAHUS -
TUAPOKCHU HATPUS, TUAPOKCHU KaJIbIIUs, TUIPOKCU Oapusi, 25%-HbIil BOAHBIN pacTBOp
aMMHaka; coiu - xaopuabl HaTtpus, Menu (II), xxeneza(Ill); HUTpaThl Kamus, HaTpu,
cepebpa; cynbdatsr meau(ll), sxenesza(Il), xeneza(lll), amromuHus, aMMOHUS, Kaus,
OpOMMU/]T HATPHSI; OpraHUYECKUE COSAMHEHUS - KpaxXMaJl, TJIMIEPUH, YKCYyCHasl KUCJIOTa,

METHUJIOBBINA OPAaHKEBBIN, (heHOI(PTAICHH, TAKMYC.



Xumuueckas Ja00paTopHas Mocy/aa, annaparbl 1 NpuOOPbI. XUMUUYECKas Tocyaa
NOAPA3AEIAETCA HA JIBE TPYMIBL: JJIsI BEIOJHEHUS OMBITOB YYATUMHUCS U
JIEMOHCTPAIIMOHHBIX ONBITOB. [IpuOOpPHI, anmapatsl U YCTAaHOBKH, UCIIOJIb3yEMbIC HA
ypOKax XUMUH, MOAPA3IACISIIOT HA OCHOBE MPOTEKAIONINX B HUX (PHU3NIECKUX U
XUMHUYECKUX MPOLIECCOB C YUACTUEM BEIIECTB, HAXOSAIIUXCS B Pa3HbIX arperaTHbIX
COCTOSTHUAX: TMPUOOPHI JIs pabOTHI C Ta3aMH - MOJyYEHHE, COOMpaHue, OUMCTKA, CYIIIKa,
MOTJIONICHUE Ta30B; PEAKIIMK MEXK/Ty ITOTOKAMH Ta30B; aIapaThl U MPUOOPHI JIJIS1 OTIHITOB
C *KUJKUMHU U TBEPJBIMHU BEIIECCTBAMH - TIEPETOHKA, (DHIIBTPOBAHUE, KPUCTATIIN3AIIHS;
MPOBEJICHUE PEAKIIUN MEKTy TBEPABIM BEIIECTBOM U JKUJIKOCTBIO, JKUJIKOCTBIO U KU/~
KOCTbhI0, TBEPJILIMU BelllecTBaMU. BHe 3Tol kinaccuukaym HaxoasTCs IBE TPYIIIIbI
y4eOHOM anmaparypsbl: ISl U3y4eHHs] TEOPETUUYECKUX BOIPOCOB XUMUH - UILTIOCTPALIHS
3aKOHA COXPAHEHUSI MaCChl BEIIECTB, JEMOHCTpPAIUs AJIEKTPOIPOBOIHOCTH PACTBOPOB,
JEMOHCTpaLUsl IBUKEHUS HOHOB B 3JIEKTPUYECKOM I0JIE; ISl U3YUEHUS CKOPOCTH
XUMUYECKON pEaKIUA U XUMHUYECKOTO PABHOBECUS;, ISl MIUTHOCTPALIMM XUMHUYECKHUX
OCHOB 3aBOJICKUX CITOCOOOB MOJIYYEHUsI HEKOTOPBIX BEIIECTB (CEpHOM KUCIOTHI, aMMHUAKa
U T. 1.). BcrmoMorarensHyro pojib UTPAIOT U3MEPUTENbHBIC U HATpEeBaTEIbHbBIE TPUOOPHI,
pa3JIMYHbIC IPUCIIOCOOICHUS JJ1s1 BHITOJIHEHUS ONBITOB.

Mopaenu. O0beKTaMU MOJICTTUPOBAHUS B XUMUU SIBJISIIOTCSI aTOMBI, MOJIEKYJIbI,
KpUCTAJLIbI, 3aBOJICKUE allllapaThl, a TAK)Ke MPOUCXOISIINE Tpolecchl. B npenoiaBanuu
XUMHUH UCTIOJIB3YIOTCSI MOJIENIA KPUCTAJUNIMUECKUX PEIIETOK aiMasza, rpadura, cephl,
docdopa, okcuna yraepoaa(IV), nona, xxenesa, menu, Maraus. Habopsl Mojeneit atoMoB
JUUISl COCTABJICHUSI IIIAPOCTEPKHEBBIX MOJICIICH MOJIEKYJI ITPU U3YUYEHUHN OPTraHUYECKOU
XUMUH.

Y4yeOHble MOCOOUN HA MeYATHOM 0cHOBe. B mpoiiecce 00yueHus XUMUHU UCTIONB3YIOTCS
CIeAyIoIIUe TaOIUIbl MOCTOSHHOTO AKCIIOHUpOoBaHus: «Ilepuoandeckas cuctema
xumudeckux 3meMenToB Jl. Y. Menneneesay, « Tabmuiia pacTBOpUMOCTH KUCTIOT,
OCHOBaHUM U COJIEH», « ITEKTPOXUMUUYECKUH Pl HAPSAKEHUN MeTaILuIoBy. JlJist
OpraHU3alui CaMOCTOSITEILHON pabOThl 00YYAIOIIUXCS HA YPOKAX UCIOIB3YIOT
pazHooOpa3HbpIe AUIAKTUICCKHUE MAaTEPHAIIBI: TETPAIM HA TIEYaTHOW OCHOBE, KAPTOUKHU C
3aJJaHUSIMH Pa3HOM CTENEHU TPYAHOCTH JJIs U3yUYCHHUSI HOBOTO MaTepuasa, CaMOIIPOBEPKU

N KOHTPOJIA 3HAHUM ydalmuxcs.



JKPaHHO-3BYKOBbIE CpPeCcTBa 00y4eHHsl. DKPAaHHO-3BYKOBBIE [TIOCOOUS IEIATCS HA TPU
OoJbIlIKe TPYIIBI: CTATUYHBIC, KBa3UIMHAMUYHbBIE U TUHAMUYHbIE. CTaTUYHBIMU
HKpPaHHO-3BYKOBBIMH CPEICTBAMU OOYUEHHUS SABIIAIOTCA JUAPUIBMBI, THAIO3UTUBBI
(cnmaiiipl), €IMHUYHBIE TpaHCapaHThl A rpadonpoektopa. Cepun TpaHCIapaHTOB
MO3BOJISIIOT UMUATHPOBATh ABMKEHUE ITYyTEM ITOCIIEI0BATEIbHOTO HATOKEHUS OJTHOTO
TpaHCIapaHTa Ha Apyroil. Takue cepun OTHOCAT K KBa3UJIMHAMUYHBIM YKPaHHBIM
nocoousiM. JIMHAMHUYHBIMH SKPAaHHO-3BYKOBBIMU TTOCOOUSIMHU SIBIISIFOTCS MTPOU3BEICHUS
KHHeMaTtorpada: 10KyMEeHTaJIbHOT0, XpPOHUKAIbHOIO, MYJIbTUILNIMKALIMOHHOTO. K 3TOM %K€
IpyIIEe OTHOCATCS 3KPAHHO-3BYKOBBIE CPEACTBA OOYUEHHMSI, ISl IPEIbSBICHUS
uHPOpPMAITMU KOTOPBIX HEOOX0IMMa KOMIIBIOTEPHAs TEXHUKA.

Texnuyeckue cpeacrBa o0yueHnus. [Ipy KOMIIIEKCHOM HMCIOJIb30BaHUU CPEJCTB
00y4eHHsT HeM30€XKeH BOIPOC O BO3MOKHOCTH 3aMEHbI OJTHOTO ITOCOOUS IPYTUM,
HaIpUMep IEMOHCTPAIIMOHHOTO WK J1a0OpaTOPHOTO OMBITA €ro N300pakKeHUEM Ha
sKkpane. MHpopmarius, cogeprkaiiasicsi B 3KpaHHOM [TOCOOUH, MTPEICTaBIsAET COOOM NI
OTpPa)K€HUE PEAIbHOTO MUPA, U MIO3TOMY OHA JI0JXKHA UMETh OIOPY B UyBCTBEHHOM OIBITE
oOyuaromuxcs. B npotuBHOM citydae opMHUPYIOTCS HETIPaBUIIbHbBIE U (POPMaJIbHBIE
3HaHMs1. OCOOEHHO OMacHO (POPMHUPOBAHUE UCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX
MPEICTABIICHU, TOCKOJIBKY 3KPAHHOE MTPOCTPAHCTBO U BPEMS 3HAYUTENBHO OTIMYAIOTCS
OT peaJibHOr0 MPOCTPAHCTBA U BpEMEHHU. DKpaHHOE 0cOOHe HE MOXKET 3aMEHUTh COO0M
peasbHBII 0OBEKT B MPOIIECCE €r0 MO3HAHUS BBUIY TOTO, YTO HE MOXKET OBITh
MCTOYHUKOM YyBCTBEHHOI'O OIMbITA O CBOMCTBAX, CYIIECTBEHHBIX ITPU U3yUYEHUN XUMUU:

OBCTC, 3al1axc, KpUCTAIIINICCKOM CTPOCHHHU U T. 1.



IInanupyemble pe3yabTaThbl 00y4eHHA

BbInyCKHUK HAYYHTCS:

* OIMCBHIBATh CBOMCTBA TBEPIBIX, )KUJIKMX, Fa3000pa3HbIX BEIIECTB, BHIACIAA UX
CYLIECTBEHHbBIE IPU3HAKHY;

* XapaKTEepU30BaTh BEILIECTBA [10 COCTABY, CTPOCHHIO U CBOMCTBAM, YCTaHABIUBATh
IPUYUHHO-CIIE/ICTBEHHBIE CBA3M MEXK/Y JaHHBIMU XapaKTEPUCTUKAMHU BELIECTBA;

* PacCKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHITHH «aTOM», «MOJIEKYJIay,
«XUMHYECKHI 3JIEMEHT», «IIPOCTOE BELIECTBOY, «CIOAKHOE BEIIECTBOY,
«BAJICHTHOCTBY», UCNOJIb3Ys 3HAKOBYIO CUCTEMY XHMHH;

* 1300pa)xkaTh COCTAB MPOCTEHIINX BEIIECTB C HOMOIIBIO XUMUYECKHUX (HOPMYI U
CYIIHOCTh XMMHYECKUX PEAKIUMI C IIOMOIIBI0 XUMUYECKUX YPaBHECHUN;

* BBIYUCJIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, a TAKXKE
MacCOBYIO JIOJIF0 XUMUYECKOIO 3IEMEHTA B COCIMHEHUAX AJI OLEHKH UX
OPAKTUYECKON 3HAYUMOCTH;

* CPaBHMBATh IO COCTaBY OKCH/Ibl, OCHOBAHHUSI, KUCIIOTBI, COJIH;

* KJIacCU(UUIMPOBATh OKCUABI U OCHOBAHHMS 110 CBOMCTBAM, KUCJIOThI U COJH 110
COCTaBYy; .
MOJIb30BAThHCA Ja0OPATOPHBIM 000PYAOBAHUEM M XUMUYECKON TTOCYI0M;

* IPOBOJUTH HECIIOKHBIE XUMUUECKHUE ONBITHI K HAOIIOICHUS 32 U3MEHEHUSIMU
CBOMCTB BEILIECTB B MPOLIECCE UX MPEBpallleHUI; COOIMI0AAT MTPaBUIa TEXHUKH
0€30MacHOCTH MPU NPOBEICHUN HAOIIOAEHHUI U OIBITOB;

* pas3ynyaTh HKCIEPUMEHTAIBHO KUCIOTHI U IIENOYH, MOJIb3YSACh HHANKATOPAMU;
0CO3HaBaTh HEOOXOAUMOCTb COOJIIOIEHHS Mep O€30ITaCHOCTH MPU OOPAIEHUH C
KHUCJIOTaMH U IIEJ0YaMHU.

* pacKpbIBaTh CMBICH nepuoguyeckoro 3akona 1. . Menaeneena;

* OIKCHIBATh U XaPaKTEPU30BaTh TAOJUYHYIO POPMY NEPUOTUUECKON CUCTEMBI
XUMHUYECKUX JIEMEHTOB;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIZIEP U pacHpeieICHUE YHCIIa AIEKTPOHOB MO
AJNIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX JIEMEHTOB MaJIbIX MEPUOOB

HCpHOI{H‘-IGCKOﬁ CHCTCMBI, 4 TAK)KC KaJIMA U KaJIbIIUA,



* pas3iuyaTh BUJbl XUMUYECKON CBA3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO,
KOBAJICHTHYIO HEMOJISIPHYIO U METAITMYECKYIO;

* 1300paxaTh JIEKTPOHHO-UOHHBIE ()OPMYIIbI BEIIECTB, 00PAa30BAHHBIX
XUMUYCCKUMU CBSI3SMH PA3HOTO BHJIA;

* BBISIBIISITH 3aBUCHMOCTh CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTATITMIECKUX
pPEIETOK: MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAJNIMYECKUX;

* XapaKTepU30BaTh XUMUYECKUE JIEMEHTHI U UX COCTUHEHUS Ha OCHOBE MOJIOXKECHUS
AJIEMEHTOB B MEPUOIMYECKON crcTeMe U OCOOCHHOCTEN CTPOCHHUS UX aTOMOB;

* XapaKTepU30BaTh HAYYHOE U MHUPOBO33PEHUYECKOE 3HAYCHHUE MEPUOTUIECKOTO
3aKOHA U MEPUOINYECKON CUCTEMbI XUMUYECKUX AneMeHToB J1. 1. Mennaeneena;

* O0BSCHATH CYyTh XUMHUYECKHUX MPOIIECCOB U UX MPUHIIMIHAIBHOE OTIIMYUE OT
(du3znuecKux;

* Ha3bIBaTh MPU3HAKH U YCJIOBHS MPOTEKAHUSI XUMUYECKUX PEAKIIU;

* YCTAaHABIIMBATh NMPUHAJJIC)KHOCTh XUMHUYECKON PEaKINH K ONPEACIEHHOMY THITY T10
OJTHOMY U3 KJIAaCCU(UKAMOHHBIX MPU3HAKOB: 1) MO YMCIIy U COCTaBY MCXOTHBIX
BEIIECTB U MPOYKTOB PEAKIUU (PEaKIUu COCTUHEHNUS, PA3I0KEHU, 3aMEIICHUS U
o0OMeHa); 2) MO BBLACJICHUIO WX MOTJIOIIEHUIO TEIUIOTHI (PEaKuu SK30TEPMUYECKUE
Y DHJIOTEpPMUYECKHE); 3) 110 M3MEHEHHIO CTETICHEH OKUCIICHUSI XUMHUECKUX
AJIEMEHTOB (PEaKIMi OKUCINUTEIbHO-BOCCTAHOBUTENBHEIE); 4) IO 00paTUMOCTH
nporiecca (peakiuu o0paTuMble U HEOOpaTUMBIE);

* COCTaBJISATh YPABHEHUS AJIEKTPOIUTHUECKON TUCCOIUAIIUU KUCIIOT, IIEI0YEH,
COJIeH; TIOJHBIE ¥ COKpAIIEHHbIC HOHHBIC YPAaBHEHUS peaKinii 0OMeHa; ypaBHEHUS
OKHCIIUTETHHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

* MPOTHO3UPOBATH MPOIYKTHI XUMUUECKUX peakiuii no ¢hopMmynam/Ha3BaHUSIM
MCXO/HBIX BEIIIECTB; OMPEACIATH UCXOIHBIC BEIIeCTBa M0 (hopMyTaM/Ha3BaHUSIM
MIPOJTYKTOB PEAKIINU;

* COCTaBJISATh YPaBHEHUS PEAKIIN, COOTBETCTBYIOIIUX TOCIEI0BATEIHHOCTH
(«ermoukey») MpeBpalleHuii HEOPraHUIECKNX BEIIECTB PA3IUYHBIX KIIACCOB,

* BBISIBJISITH B IIPOIIECCE IKCIIEPUMEHTA NMPU3HAKU, CBUACTEIBCTBYIOIINE O
POTEKAaHNU XUMHYECKOU PEaKIINH;

* IPUTOTOBJISATH PACTBOPBI C ONPEAEIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOTO



BEIIIECTBA;

* ONPENETATh XapaKTep Cpe/ibl BOAHBIX PACTBOPOB KHUCJIOT U IIENOUYEH 110 U3MEHEHUIO
OKpacKH UHIUKATOPOB;

* IPOBOJIUTh KAYECTBEHHBIE PEAKIIUH, TOATBEPKIAIONINE HATMYKUE B BOAHBIX
pacTBOpax BEIIECTB OTJIEIbHBIX HOHOB

* ONpEIETIATh MPUHAIICKHOCTh HEOPTaHUYECKUX BEIIECTB K OJTHOMY U3 U3YYCHHBIX
KJIACCOB/TPYIIIT: METAJUTHl 1 HEMETAJUTBI, OKCHJIbI, OCHOBAHHUSI, KHCJIOTHI, COJIH;

* COCTaBJISATh (POPMYIIBI BEIIECTB 110 UX HA3BAHUSM;

* ONpPEENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUS 3JIEMEHTOB B BEIIIECTBAX;

* COCTaBJISATh (POPMYITbI HEOPTraHUYECKUX COCTUHEHUH 1O BAJICHTHOCTSAM U CTETICHSIM
OKHCJICHHS DJIEMEHTOB, a TaK)Ke 3apsgaM HOHOB, YKa3aHHBIM B TaOJIHUIIC
PacTBOPUMOCTH KUCJIOT, OCHOBAHUM U COJIEH;

* O0BSACHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3NIECKUX U XUMUUYECKUX CBONCTB
IIPOCTHIX BEIIECTB (METAIOB M HEMETAJIJIOB) M MIX BBICIIIUX OKCHJIOB, 00pa30BaHHBIX
AJIEMEHTAMH BTOPOTO U TPETHETO MEPUOIOB;

* Ha3pIBaTh OOIIIMEe XUMUUECKHNE CBOMCTBA, XapaKTEePHBIC IS TPYII OKCHIOB:
KHUCJIOTHBIX, OCHOBHBIX

* Ha3bIBaTh OOIIME XUMUUECKHUE CBOMCTBA, XapaKTEPHBIE JI KAXI0TO U3 KIaCCOB
HEOPraHWYECKHUX BEIIECTB: KUCJIOT, OCHOBAHUM, COJIEH;

* IPUBOAUTHL TPUMEPHI PEAKIIUNA, TOATBEPKIAIOIINX XUMUUECKUE CBOMCTRA
HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUHN U COJICH;

* ONPEJETATh BEIIECTBO-OKUCIUTEIb U BEIIECTBO-BOCCTAHOBUTENh B OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUAX;

* COCTABJISITh OKHCIIMTEIIbHO-BOCCTAHOBUTEIIbHBIN OajaHc (IJ1s1 M3yYEHHBIX PEaKITnii)
0 MPEIJIOKEHHBIM CXEMaM PEaKIInii;

* IIPOBOJIUTH JTAOOPATOPHBIE OMBITHI, MTOATBEPKAAIOIINE XUMHIECKHIE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUUYECKHX BEIIIECTB.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS

* IPaMOTHO 00paIaThCs C BEIISCTBAMHU B IIOBCEAHEBHOM KU3HU;

* 0CO3HaBaTh HEOOXOAMMOCTh COOJIFOEHHUS MPABUI IKOJIOTHYECKH 0€30IaCHOTO

MOBEJICHUS B OKPYKAIOIIEH IPUPOIHON CPELE;



* IOHUMAaThb CMBICII U HEOOXOAUMOCTh COOJIIOIEHUS IPEAUCAaHUM, TpeIJIaraéMbIX B
MHCTPYKUUSAX 10 UCTIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHUU U JIP.;

* HCII0JIB30BATh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHTHOCTH IIPU BHIIIOJHEHUU
HCCJIEOBATEILCKHUX IIPOEKTOB 110 U3YYEHUIO CBOICTB, CIIOCOOOB IOY4EHHUS U
pacrno3HaBaHUs BEILECCTB;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEACTBA YCTHON U
MUCbMEHHOW KOMMYHHKAIIMH MPU padoTe C TEKCTaMU Yy4eOHUKA U TOTIOTHUTEILHOM
JUTEPATypOH, CIPABOYHBIMU TaOJIUIIAMU, IIPOSBIIATH TOTOBHOCTD K YBaXKCHUIO HHON
TOYKH 3PEHUS MTPU OOCYKIEHUU PE3YJIBTATOB BHIIIOJIHEHHOW PaOOTHI;

* 00BEKTUBHO OLIEHUBATh UH(OPMAIIUIO O BEIIECTBAX U XUMUYECKUX MpOoLEccax,
KPUTHUYECKU OTHOCUTHCS K IICEBAOHAYYHON HH(OpMaLMK, HEA0OPOCOBECTHOM
peKIIaMe, Kacarollecs UCII0JIb30BaHMs PA3JIMYHbIX BEILECTB.

* 0CO3HABaTh 3HAYCHUE TEOPETUYECKUX 3HAHUN JUIS IPAKTUYECKON AEATEIbHOCTH
YEeJI0BEKa,

* OIMCHIBATh U3YYEHHBIE OOBEKTHI KAK CUCTEMBI, IPUMEHSS JIOTUKY CUCTEMHOIO
aHaJIn3a;

* IPUMEHATH 3HAHUS O 3aKOHOMEPHOCTAX NEPUOANUECKON CUCTEMBI XUMAYECKUX
AJIEMEHTOB 711 OOBSCHEHHUSI U MIPEABUIACHUS CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh HHOOPMALIMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YIIIyOJICHUS! 3HAHUN
00 MCTOPUM CTAHOBJICHUSI XMMUYECKON HAYKH, €€ OCHOBHBIX MOHITHH,
IIEPUOANYECKOI0 3aKOHA KaK OHOTO U3 BAXHEUIINX 3aKOHOB IIPUPOJIBI, a TAKIKE O
COBPEMEHHBIX JOCTIKCHUSAX HAYKU U TEXHUKHU.

* COCTaBJIATh MOJIEKYJISIPHBIE U ITOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM
VOHHBIM YPaBHEHUM,;

* IPUBOJUTH IIPUMEPBI PEAKLIMMI, TOATBEPKIAOIINX CYLLIECTBOBAHME B3AUMOCBS3U
MEXAY OCHOBHBIMU KJIaCCAMU HEOPraHUYECKUX BEILIECTB;

* IPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3INUHbIX (PaKTOPOB HA U3MEHEHHE
CKOPOCTU XUMHUUYECKON PEAKLINH;

* IPOTHO3UPOBATH PE3YIbTATHI BO3ACUCTBUS Pa3IMUHbIX ()aKTOPOB HA CMEILICHUE
XMMHUYECKOTO PABHOBECHUSL.

® IPOrHO3UPOBATbL XUMHUUYCCKUEC CBOMCTBA BEIIECTB HA OCHOBE MX COCTaBa U CTPOCHHUA,



¢ IIPOTHO3UPOBATDb CITOCOOHOCTH BCIICCTBA MMPOABJIATE OKHUCIIUTCIIBHBIC UJIU
BOCCTAaHOBHUTEJILHBIE CBOMCTBA C y‘IéTOM CTCIICHEH OKUCICHUS QJICMCHTOB, BXOAAIINX
B CI'0 COCTaB,

® BBIABJIAITH CYIICCTBOBAHHC TeHETUYECKON B3aMMOCBSI3H MCIKAY BCUICCTBAMU B PAY:
IMPOCTOC BCIICCTBO — OKCHUJ — IT'MAPOKCHUI — COJIb,

¢ OPraHnu30BbIBATDH, IIPOBOAUTE YUCHHUYCCKHUC IIPOCKTHI 110 UCCIICAOBAHUIO CBOMCTB

BCHICCTB, NMCIOIINX BA’JKHOC ITPAKTHUYCCKOC 3HAYCHUC.



8. YueOHoO-MeTOAMUYECKOE OOecTieueHne
8 kiacc:
1. I'abpuensH, O.C. Xumus. 8 kiacc : yue0. it o01ieo0pa3oBar. yupexxIeHui /
O.C.I'abpuensu.- M. : lIpoda, 2014.
2. l'abpuensu ,0.C. Xumus. 8 kiacc : padodas terpaas / O.C.I'abpuensa, C.A.CnaakoB. —
M.: dpoda, 2014.
3. I'abpuensn, O.C. Xumus. 8 kinacc: TeTpaab s 1a00paTOPHBIX OMBITOB U
npaktuyeckux padot / O.C.I'abpuensn, A. B. Kynmosa. — M. : JIpoda, 2013.
4. I'abpuensan ,0.C. Xumus. 8-9 knaccel: MmeToguueckoe nocooue / O.C.I'abpuensiu, A. B.
Kynmosa. M.: Jlpoda, 2014.
5.I'abpuensn, O.C. Xumus. 8 kiacc : HactoiabHas kaura juist yautesns / O.C. ['abpuensH ,
H.I1. Bocko6oitnukoBa , A.B. fmykoBa. — M.: [Ipoda, 2013
6.I"abpuensn, O.C Xumus. § Kacc : KOHTpOJIbHBIE U MTpoBepouHbie paboTsl / O.C.
["abpuensn u np. — M.: Ipoda, 2013.
7. I'abpuensn, O.C. Xumus. 8-9 knaccel : XUMHs B TecTax, 3aaaudax, ynpaxaeHusx / O.C.
["abpuensn, H.I1.BockoboiinukoBa. — M.: JIpoda, 2014.
8. I'abpuensn, O.C. Xumus. 8 Kiiacc : XUMU4YECKUi skcriepuMenT B mkone / O.C.
["abpuensn, H. H. Pynos, B.1.Tonkynos. — M. : Jlpoda, 2009.
9. I'abpuensn, O.C. 8 knacc : aneKTpoHHOE MyIbTuMennitHoe npmioxenue / O.C.
[Mabpuensn. — M. : Ilpoda, 2013.

10. Kyrmora, A.B. Xumus. 8 kiacc : quarnoctudeckue padotsl / A.B. Kynmosa. — M. :

Hpoda, 2013.
9 kJacc:

1. T'abpuensn, O.C. Xumus. 9 kiacc : yue0. ayist oduieodbpaszonar. yupexaenuii / O.C.
["abpuensn. — M. : [lpoda, 2014.
2. I'abpuensu, O.C. Xumus. 9 knacc: TeTpap A 1a00paTOPHBIX OMBITOB U
npaktudeckux padot / O.C.I'abpuensn, A. B. Smrykosa. — M. : JIpoda, 2013.
3. IN'abpuensn ,0.C. Xumus. 8-9 knaccel: Mmetogudeckoe nocooue / O.C.I"'abpuensiH,
A. B. Kynmosa. M.: [Ipoda, 2014.

4 .I'abpuensa, O.C Xumus. 9 Kiracc : KOHTPOJIbHBIC U IpoBepouHbie padoThl / O.C.



["abpuenss u ap. — M.: JIpoda, 2013.

5. T'abpuensu, O.C. Xumus. 9 knacc : xumudeckuii sxkcnepumenT B mkosie / O.C.
["abpuensn, H. H. Pynos, B.1.Tonkynos. — M. : JIpoda, 2009.

6. I'abpuensn, O.C. Xumus. 9 xknace : TeTpajp Ui OLICHKH Ka4yeCcTBa 3HAHUM MO
xumun / O.C.I'abpuensu, A. B. Kynmosa. M.: [Ipoda, 2013.

7. I'abpuensn, O.C. 9 knacc : anekTpoHHOE MylbTUuMenuiinoe npuioxenue / O.C.
["abpuensH. — M. : JIpoda, 2013.

Jluteparypa, pekomeHnayemMas 1Jisl y4aMXCs.

1. 7Kypnan « Xumus B mKosue»

2. DHIMKJIONEIUYECKUMA CIOBaph IOHOTO XUMHKA

HNuTepHer pecypcsl

1. Anxumuxk (http://www.alhimik.ru/) - onuH U3 Tydimux caiToB pyCCKOS3BIYHOTO
XUMU4YecKoro MHTepHeTa OpUEHTUPOBAHHBIN HA YUUTENS U YUCHUKA, IPENIOAABATEIIS U
CTYJICHTA.

2. Kontpen - Xumus g Beex (http://kontren.narod.ru). - undopmarmonHo-
00pa3oBaTENbHBIN CAUT IS TEX, KTO U3YYaeT XUMHUIO, KTO €€ MPENOAAET, /ISl BCEX KTO
WHTEPECYETCS XUMUEM.

Meauapecypcsl.

-CD «Heoprannueckast XuMusi», U3J1aT€ICTBO «Y UUTEIb)

— CD «IIIkona Kupwiia u Medoaus», u3gaTeabCTBO «Y YUTEIbY

— Xumus. [IpocBemenne «Heopranmueckas xumus»,. 8 kiacc. (Ha 2-X AUCKaxX

— Xumus (8-11 xnacc). BupryansHas maboparopust (yaeOHOE 3JIEKTPOHHOE U3/IaHKE)

-baHK npe3eHTanui K ypokaMm XUMUH.

— KOJ’IHGKHI/IH TEMAaTHYCCKHUX BHI[GO(bHHBMOB.

Texnnuyeckue cpeacrsa 00y4eHUs :
1. MyapTUME IUITHBII TPOEKTOP.
2. DKpaH.

3.KomnbroTep



JAupakTuyecKuil MmarepuaJt:
- KApPTOYKH C 33JIaHUSIMH JIJIs1 TIPOBEPKH YCBOEHUS yUeOHOTO MaTepHaia;

- 3aHUMAaTEIILHBIN MaTtcpual II0 NMMpCIAMCTY .



[Tpunoxenue 1
CpencrBa KOHTPOJIsI (KOHTPOJIbHbIC H IPAKTH4YECKHE PA00ThI)
8 ki1acc — npakTuveckue padoTbl

1. TlpakTuaeckas pabora Ne 1. 3HaKOMCTBO ¢ Ta0OPATOPHBIM 000PYAOBAHUEM.
[IpaBuna Th

2. Ilpaktuueckas padota Ne 2. OuncTka 3arpsiI3HEHHON OBapEHHOM con

3. Ilpaktuueckas padota Ne 3. [IpuroroBieHue pacTBopa ¢ 3aJaHHOW MacCOBOM J0JIei
PacTBOPEHHOIO BEIIECTBA

4. 4. Ilpaktuueckas padbota Ne 4. BeinojgHEeHUE ONBITOB, IEMOHCTPUPYIOLIUX

TEHETUYECKYIO CBA3b MEXAY OCHOBHBIMH KJIACCAMH HEOPTAHMYECKUX COCAMHEHUN
8 Ki1acc — KOHTPOIbHBIE Pa0OTHI

Kontponbhas padota Ne 1. ATOMBI XUMHUYECKUX 3JIEMEHTOB
KontposnbHas padota Ne 2. [TpocTteie BeniecTBa
Kontponbnas padota Ne3. CoeagnHeHHsI XUMHUYECKHUX 3JIEMEHTOB

KOHTpOJII)HaSI pa60Ta N4, I/I3M€H€HI/IH, IMPOUCXOIAINC C BCIICCTBAMU

A A

Hrorosast KOHTpoOJIbHAS paboTa
9 kyacc — npakTHYeckue padoThl

1. Tlpaxtuueckas padora 1. [TonydeHue coemmHeHU METAJUIOB U U3YYEHUE UX
CBOMCTB

2. Ilpaktuyeckas padora Ne 2. [Tomydyenue, coOupaHue 1 pacrio3HaBaHUE ra30B

3. Ilpaktuyeckas padora Ne 3. [lonydyeHue coequHEHNN HEMETAIIOB U U3YYEHUE UX

CBOWICTB
9 KJ1acC — KOHTPOJIbHbIE PA0OTHI

1. KontponsHas padota Ne 1. OOmias xapakTepuCTUKa XUMHUECKUX SJIEMEHTOB U
XAMUYECKUX PEAKLIUI
2. KontponwsHas pabota Ne 2. MeTas

3. Kontponwsnas pabora Ne 3. Hemerasuibl.



4. UtoroBas KOHTpOJIbHAsI paboTa 3a KypCc OCHOBHOM 1IKoJIbI B (hopmate [[MA

5. Uroroas KOHTpoOJbHAs paboTa 3a Kypc OCHOBHOII 1mKobl B popmate ['MA



Ipunoxenue 2
Homenkiarypa — 8 kiacc

Xumus. BemectBo. Xumnueckuii sneMent. [Ipocteie BemecTBa. CrokHbIE BEIIECTBRA.
CaoiictBa BemiectBa .Xemoduius. Xemodoousi. Xumuueckas peakuus. Gusndeckoe
SIBJICHHE. XUMHUYECKUil 3HaK win cuMBoJ. [lepuoa. ['pynma. Uuaaexc. Koaddumment.
Xumuueckas popmyrna. OTHOCUTENbHAS aTOMHAsl Macca dyeMeHTa. OTHOCUTENbHAas
MOJIEKYJISIpHAs Macca BemecTBa. AToM. D1ekTpoH. PangnoaktuBHoCcTh. [IpoToH. HelTpoH.
MaccoBoe uncno. M3oTomnbl. DnekTpoHHast 00071049Ka. DHEPreTHUECKUI YPOBEHb.
OpOurans.Mon. Monnas xumuyeckas cBsi3b. CTpykTypHas popmyna. OuHapHas CBA3b.
JIBoriHas cBA3b. TpoiiHas cBsa3b. KoBaneHTHast HenossipHas cBsi3b. KoBaneHTHas nosspHas
CBSI3b. DIEKTPOOTPULIATENBHOCTh. MeTarmmueckass XuUMHIeCKast CBsA3b. MeTasubl.
[Tnactuunocts. Hemeramisl. Moib. Mosnsipaas macca. Mossipablit o0beM. CTerneHb
okucieHus. bunapueie coenqunenua. Oxkcuasl. OcHoBanus. Muaukarop. Kucinotel. Comnu.
Amopdmusie BemectBa. Kpucraimmuyeckue Bemectsa. Kpucramiueckas peierka. ¥Y3en
KpUCTaJUIMYECKO pemeTku.Yucroe BemecTBo. MaccoBasi 105151 paCTBOPEHHOTO BEILECTBA.
O0bemHas n1omas. Peakunu ropeHns. DK30TEpMUUYECKUE PEAKIUU. DHIOTEPMHUUECKUE
peakumnu. Xumuueckoe ypaBuenue.Peakuuu pasnoxenus. Karanuzatopsl. @epMEHTHI.
Peakiuu coenunenusa. O06parumbie peakuuu. Karanutuyeckue peakuuu.
Hexaranutnueckue peakuuu. @epMeHTaTUBHBIEC peakunu. Peakunu 3amemenus. Peakiuu
obmena. Peakiiuu HedTpanm3auu. DIeKTPOIUThl. HeaneKTpoauThl. DIeKTpOIUuTHIECKAs
nucconuanus. Crenenp qucconuanui. CuinbHbIE 371€KTPOIUThI. Ci1adble 3JIEKTPOIHTHI.
Honnsie peakuun. Nonnsie ypaBHenus. Peakiuu nonnoro oomena. CpeiHue COJu.
Heconeobpasyroniue okcuabl. Cosieoopaszyroiine okcuabl. OCHOBHBIE OKCH/IBI.
Kucnorusie okcuabl. Kucnsle comu. OcHoOBHEBIE cod. I 'eHeTHUEeCcKas CBSI3b.
OKUCINTENBHO-BOCCTAHOBUTEIIbHBIEC peakiuu. Okucnenue. Boccranosienue.

Oxwucnurens. BocctaHOBUTEb.

9 kaace - AMdorepHbie TUAPOKCHIBI. MakpodaeMeHThl. MUKpodieMeHThl . DEepMEHTHI.
HNramunsl. ['opmonbl. CKOPOCTh XUMUYECKON peakunu. KoHIleHTpanus BEmecTBa.
Xumunyeckas kuetuka.Karanuzatop. Cnnassl. Pyna. Meramnyprus. [Tupomeranmyprus.

['mppomerammyprus. Onekrpomeramnyprus. Kopposus.. [llenounsie Merasmisbl.



[Ilenoun3emenbubie MeTabl. Tepmut. Amutorponus. ["anorensl. @TopoBOIOPO.
XnopoBonopoa. bpomoBoniopon. [InaBukosas kuciot. Consinas kucioTta. OTopuib.
Xnopuabl. bpomuasl. Moauasl. Xanekorensl.JleMepkypuzamus. CepoBOa0OPOI.
Cymbpdunst. ['uapocynsdunsl. CepaucTsiii ra3. CepHUCTas KUCIOTA.
Cympdutsl.I'uapocynbdutsr.Cepras kucnora. Cymnbdatsl. ['uapocynsdarel. AMMHaK.
Ammonuii. AzotHas kucinora. Hutparsl. Cenutpsl. @ochun. Gochun. @ocdopnas
kucnoTa. ®ocdater. 'mapodocdater. Juruapodocdarer. Anmvas. I'padut. Caxa.
JlpeBecHbIi yroiab. AKTUBUPOBAaHHBIN yroiyb.AncopOuus. KapOuael. Yronberas kucnora.
Kap6onarsl. ['ugpokapOonaTel. BpemeHHas sxecTkocTh. [locTosiHHas xecTKOCTHCHIIaH.
Cunkatel. KpemuuneBas kucnora.PactBopumoectekno. Cunnkarenb. OKOHHOE CTEKIIO.

Kepamuka.M aitonuka. Teppakora.@asinc. @apdop. Llement. beron. XKenezobeToH.



[Tpunoxenue 3

KpuTtepun u HOpMbI OLIeHKH 3HAHUI, YMEHUI 1 HABBIKOB 00Y4YAKIIHXCS
INPUMEHUTEIBHO K PasjIMYHbIM (popMaM KOHTPOJISI 3HAHUM

Pesynbrarom mpoBepKH YpOBHSI YCBOEHHs y4eOHOro Marepuaia siiasercss orMeTka. [lpu
OIl€HKE 3HaHUN
yyaluxcs Ipeamnosiaraercss oOpaiiarbh BHUMaHUE Ha MPaBUIBHOCTh, OCO3HAHHOCTD,
JIOTUYHOCTh M JIOKA3aTEJIbHOCTh B H3JIOKEHUM MAaTEpUalla, TOYHOCTh MCIIOJIb30BAHMS
XUMHUYECKON TEPMUHOJIOTHH, CAMOCTOSATEIBHOCTh OTBETA.
OneHka 3HAHMWA TpeAnonaraeT y4€T WHANBUAYAIbHBIX OCOOCHHOCTEH YydJalluxcs,
g depeHIIMPOBAHHBIN MOJX0 K OpraHu3aluu padoThl.

YCTHBIN OTBET.
Ouenka ""5" craBUTCS, €CIIA YUEHUK:
1. [Toka3zpiBaeT TiTyOOKOE U MOJIHOE 3HAHKME W MOHWMAaHHUE BCEro 00bEMa MPOrpaMMHOTO
Marepuala; MOJHOE IMOHMMAHHWE CYIIHOCTH pPACCMAaTPUBAEMBIX IOHATHH, SIBICHHU U
3aKOHOMEPHOCTEW, TEOPH, B3AUMOCBA3EH;
2. YMeeT COCTaBUTH IMOJHBIA U NMPABWIbHBIA OTBET HA OCHOBE M3YYEHHOrO MaTepuala;
BBIJICJISITh TJIaBHBIE TOJIOKEHMS, CaMOCTOSITEILHO TOATBEPXKAATh OTBET KOHKPETHBIMHU
npuMmepamu, (akTamu; CaMOCTOATENbHO M apryMEHTHPOBAHO JieaTh  aHaju3,
00001IeHNs, BBIBOABL.  YCTaHaBIMBAaTh  MEXIPEIMETHbIE (Ha OCHOBE paHee
OPUOOPETEHHBIX 3HAHWW) W  BHYTPUIPEIMETHBIE CBSI3U, TBOPYECKU TMPUMEHSTH
MOJYYEHHbIE 3HAaHHMS B He3HakoMoW cutyaruu. llocimemoBarenbHO, YETKO, CBS3HO,
000CHOBAaHHO U 0€30IIMO0YHO U3Jarath y4eOHbI MaTEepHUall; 1aBaTh OTBET B JIOTMYECKOU
MOCJIE0BATEILHOCTHU C UCTIOIB30BaHUEM MPUHSATON TEPMUHOJIOTHH; J1eJ1IaTh COOCTBEHHBIE
BBIBO/IbI; (DOPMYJIMPOBATH TOYHOE OMPEACIICHUE M HCTOJKOBAaHUE OCHOBHBIX TMOHSITHUH,
3aKOHOB, TEOpPUMW; TNpPU OTBETE HE MOBTOPSATH JOCJIOBHO TEKCT Y4Ye€OHUKA; H3JaraTh
MaTepuan JUTEPATYpPHBIM SI3BIKOM; TMPABWJIBHO M OOCTOSTENIBHO OTBEYaTh Ha
JOTIOJIHUTENIbHBIE BOMPOCHl yuuTenss. CamMOCTOSITEIbHO M PAllMOHAJIBHO HCIIOJIb30BaTh
HaTJISIHbIE TIOCOOUS, CIIPaBOYHBIE MaTepraibl, yueOHUK, TOTOTHUTEIHHYIO
JUTEpaTypy, IEPBOUCTOUYHUKHU; TPUMEHSATH CHUCTEMY VYCJIOBHBIX OOO3HAYEHUH MpHU
BEJICHUN 3alKCeil, COMPOBOXKIAIOIIMX OTBET; MCIOJIb30BaHHE [JIsi JOKAa3aTelbCTBA
BBIBOJIOB 13 HAOJIIOJCHUN U OIBITOB,;
3.CaMOCTOATENBHO, YBEPEHHO W 0€30mMO0YHO TMPUMEHSIET MOJYyYEHHbIE 3HAHUS B
pemieHny TpoOieM Ha TBOPYECKOM YpPOBHE; JIOMyCKaeT He Oojiee OIHOTO HEMouéTa,
KOTOPBIN JIETKO HWCIPAaBISET MO TPEOOBAHUIO YUMUTENSl; UMEET HEOOXOIMMBIC HABBIKU
paboTel ¢ mpubopamu, YepTEeKAMH, CXeMaMu U TpauKaMH, COIMYTCTBYIONTUMHU OTBETY;
3aIMCH, COMTPOBOXK/IAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM

Ouenka ""4" ctaBuTCSA, €CJIN YUYCHUK:



1. Iloka3pIBaeT 3HAHUS BCETO M3YYEHHOIO MpOrpaMMHOro martepuana. J[a€r moiaHwlid U
NpaBUIbHBIM OTBET HA OCHOBE W3YUYEHHBIX TEOPHUM; HE3HAYUTENbHbIE OIIMOKH MU
HEJI0UETHl TIPU BOCIPOU3BEJCHUU HM3YyUYEHHOT'O MaTepuaia, ONpe/eseHUs] MOHATUN Ial
HEIOJIHbIE, HEOOJIbIIME HETOYHOCTU MPU MCMOJIH30BAHMM HAYYHBIX TEPMHHOB WIH B
BBIBO/IaX U 00OOIICHUSX M3 HAOIIOACHUI U OMBITOB; MaTepUal M3j1araeT B ONPEACIICHHON
JIOTUYECKOH MOCIEI0BATEIbHOCTH, IPU 3TOM JOIYCKAET OJIHY HErpyOyIO OIIUOKY UM HE
Oosee MBYX HEIOYETOB M MOXET MX HCIPABUTh CAMOCTOSITEIHHO TIPH TPEOOBAHWH WU
npy HEOOJBIION TOMOIIM MpenojaBaTelis; B OCHOBHOM YCBOWJI Y4YEOHBI MaTepual;
MOATBEPXKIAET OTBET KOHKPETHBIMHU  IpUMEpaMH; IMpaBUJIBHO  OTBEYaeT Ha
JOTIOJTHUTEIBHBIE BOIIPOCHI YUUTETIS.

2. YMeeT caMOCTOSTEIbHO BBIIEISATh IIaBHBIE MOJOKEHUSI B U3YUYEHHOM MaTepualie; Ha
OCHOBaHMHM (AKTOB ¥ TMPUMEPOB 0000mATh, [eJIaTh BBIBOJBI, YCTaHABIWUBATH
BHYTPUIIPEIMETHbIC CBSI3U. [IpUMEHSITh TOJY4YEHHbICE 3HAHHMS Ha TMPAKTUKE B
BUJIOU3MEHEHHOM CUTYyallUM, COOJIOJIaTh OCHOBHBIC NpaBWja KyJIbTYpbl YCTHOU peuyu U
COIPOBOK/IAIOIIEH TMCHbMEHHOM, UCII0JIb30BATh HAYUHbIC TEPMUHBIL;

3. B OCHOBHOM IMpaBWJIbHO JaHbl ONPEIEICHUS MOHATUM M HCIOJIb30BaHbl HAay4YHBIC
TEPMUHBI;

4. OTBET CaMOCTOSITEJILHBII;

5. OnmnpeneneHusi TOHATUM HEMOJIHBIC, JOMYIICHb HE3HAUUTEIIbHBICE HaPYIICHUS
MOCJIE0BATEILHOCTH U3JIOKEHUS, HEOOIBIITNE HETOYHOCTH IIPU UCIOJIH30BAHUN HAYYHBIX
TEPMUHOB WJIH B BBIBOJAX U O00OIICHUSX;

7. CBsI3HOE W TIOCJIEIOBATEILHOE W3JI0KEHHUE, MPU TOMOIINM HABOJAIIMX BOIPOCOB
YUUTEIS] BOCIIOHSIOTCS CAEIaHHbIE MPOITYCKHU;

8. Hamnune KOHKpPETHBIX TMPEACTABICHUN M HJIEMEHTApHBIX pEATbHBIX MMOHATHM
M3Y4YaeMbIX XUMUYECKUX SIBJICHUN;

Ouenka "'3" ctaBuUTCA, €CJIN YUCHUK:

1. YcBousl OCHOBHOE cojepxkaHue yd4eOHOro marepuaia, MMeeT MpoOesibl B YCBOECHUU
MaTepHaa, He IPEensTCTBYIOIINE JalbHEUIIEMY YCBOSHUIO MPOrPaMMHOIO MaTepuaa;

2. Marepuan u3naraeT HECUCTEMAaTU3WPOBAHHO, (parMeHTapHO, HE Bceria
NIOCJIEJOBATENBHO;

3. Tloka3piBaeT HEMOCTATOYHYIO C(HOPMUPOBAHHOCTH OTACIBbHBIX 3HAHWW W yMEHUM;
BBIBOJIbI U 0000ILIEHUS apTYMEHTUPYET cl1a00, AOMyCKAeT B HUX OUIMOKH.

4. JlonmycTun OWIMOKA M HETOYHOCTH B HCMOJIb30BAHMM HAYYHOM TEPMHUHOJIOTHUH,
onpeereHus MOHITHH J1ajl HeIOCTaTOYHO YETKUE;

5. He ucrnonp30Ban B Ka4ecTBE JOKA3aTSIbCTBA BHIBOABI M 0000IIEHUST N3 HAOJIOICHHI,
(hakTOB, OMBITOB WJIN IOMYCTHJI OMIMOKY TPU WX U3JI0KECHUU;

6. VcnipIThIBaeT 3aTpyAHEHUSI B IPUMEHEHUN 3HAHUHN, HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4
pPa3TUYHBIX TUIIOB, IPH OOBSICHEHWN KOHKPETHBIX SIBIEHUN Ha OCHOBE TEOPUId M 3aKOHOB,
WJIU B IOATBEPAKIECHUN KOHKPETHBIX NPUMEPOB MPAKTUYECKOTO MPUMEHEHHS TEOPHUIA;



7. OTBeUyaeT HEMOJIHO Ha BOMPOCHI yuuTess (YImyckass 1 OCHOBHOE), UM BOCIPOU3BOJIUT
coliepKaHuE TEKCTa ydyeOHMKAa, HO HEJOCTATOYHO IMOHUMAET OTAENbHBIC IOJIOKEHHUS,
MMEIOIINE BAXKHOE 3HAYEHUE B 3TOM TEKCTE;

8. OOnHapyxuBaeT HEJOCTATOYHOE I[MOHUMAHUE OTAENbHBIX [OJIOKEHUH TpH
BOCIIPOU3BEJEHUN TEKCTa YyuyeOHUKa (3amuceid, TNEePBOMCTOYHUKOB) WM OTBEYAET
HEIOJIHO Ha BOTPOCHI YUHUTEIIS, JOIMYCKas OJTHY-ABE TPyObIe OMUOKH.

9. Cnaboe 3HaHWE XMMHUYECKOW HOMEHKJIATYPBI, OTCYTCTBHUE MPAKTUYECKUX HABBIKOB
paboThI B 00JIaCTH XUMUH;

10. CkyiHbI XUMHUYECKHE TPEICTABICHNUs, TPeo0Iaaat0T GOPMATUCTUYECKUE 3HAHUS;

11. Tonpko pH MOMOIIM HABOJISAIIUX BOMPOCOB YUYEHUK YIaBIMBAECT XUMUYECKUE CBA3H.

Ouenka "2'" craBuTCS, €CIIA YUCHHUK:

1. He ycBOWMII 1 HE pacKpbLT OCHOBHOE COAEPKAHUE MATEPUAIIA;

2. He nemaet BBIBOAOB M 000OOIIECHUIA.

3. He 3HaeT u He MOHUMAET 3HAYMUTEIBHYIO WM OCHOBHYIO YacTh IPOrPaMMHOTO
MaTepuasa B Ipejaenax

IIOCTaBJICHHBIX BOIIPOCOB;

4. Nmeer cnabo chopMUPOBAHHBIE U HEIOJIHbIE 3HAHUS M HE YMEET MPUMEHATh UX K
PEIICHNIO KOHKPETHBIX BOMIPOCOB U 3aa4 1o 00pasity;

5. Ilpu oTBere (Ha OAMH BONPOC) JOMYCKAaeT 0ojiee NBYX IpyObIX OLIMOOK, KOTOpbIE HE
MOJKET UCTIPABUTH AK€ TIPU MOMOIIH YIUTETIS.

OuneHka KOHTPOJIbHBIX padoT.
Ouenka ""5" craBUTCS, €CIIA YUEHUK:
® BBINOJHWI padoTy 0€3 OLMOOK U HE0UYETOB;
® JIONyCTHJI HE 00Jiee OJTHOTO HEJ0YETA.
Ouenka "4" craBuTCS, €CJIM YYCHHUK BBITIOJIHUI paOOTY MOJIHOCTHIO, HO JIOMTYCTHII B HEM:
e He OoJiee 0HOM HErpyOOil OMMOKH U OJTHOTO HEJ0UECTA,
e 1K HEe 0OoJiee ABYX HEJOUYETOB.
Ouyenka "'3" craBUTCS, €CIU YYCHUK MIPABUIBHO BBHITIOJIHWI HE MEHEE MOJIOBUHBI Pa0OThI
VI IOy CTHIT:
e He OoJee IBYyX IrpyObIX OMIMOOK;
e 1M He OoJiee OHOM rpyOoit U OJJHOM HEerpyOoll OIMOKH U OJTHOTO HEJ0UYETa,
® 1K He OoJiee ABYX-TPEX HErpyObIX OLIMOOK;
® A OJHOW HErpy0oii OMMOKHU U TPEX HEI0UYETOB;
® VUM NIPU OTCYTCTBUHU OIMIMOOK, HO MPY HAJTMYHUH YETHIPEX-TISATH HEAOUYCTOB.
Ouenka "'2" cTaBUTCSA, €CJIM YUYCHUK:
® JIONMYCTHJI YHCIO OMMOOK W HEIOYETOB MPEBOCXOJSINEE HOPMY, MPU KOTOPOU
MO>KET OBITH BBICTaBJIEHA OLlcHKa "3";



® I €CJIU NPABWIBHO BBINIOJHUI MEHEE TTOJIOBUHBI pa0OTHI.
[Ipumeuanue.
Yuutenp UMEET MPaBO MOCTABUTH YUEHHUKY OLEHKY BBIIIE TOW, KOTOpask MPeIyCMOTPEHA
HOpPMAaMHU, €CIU
YYCHHKOM OPUTHHAIBHO BBITIOJIHEHA padoTa.
OueHKH ¢ aHaIM30M JOBOJSATCA 10 CBEJICHUS yUalllMXcs, KaKk MPaBUIIO, HA MOCIEIYIOIIEM
ypOKe, MpeycMaTpuBaeTcst padoTa HaJl OIIMOKAMH, YCTpaHEHHE MPOOEIIoB.
[Ipu oneHKe BHIMOIHEHUSI TUCHbMEHHON KOHTPOJILHOM pabOThl YUUTHIBAIOTCS TPEOOBaHUS
eanHoro opdorpaduyeckoro pexuma.

Kpurtepuu BbicTaB/IeHNHsI OLIEHOK 32 MPOBEPOYHbIE TECThI.
1. Kpurepun BbICTaBIEHUS OLIEHOK 3a TECT, cocToAmMM u3 10 Bompocos.
Bpewms BoinonHenus padotsl: 10-15 muH.
Ornenka «5» - 10 nmpaBHIIBHBIX OTBETOB, «4» - 7-9, «3» - 5-6, «2» - MeHee 5 MpaBUIbHBIX
OTBETOB.

2. KpuTtepuu BbICTaBJICHHS OIICHOK 3a TECT, COCTOSIIHMN 13 20 BOIPOCOB.

Bpewms Boinonnenus padotsl: 30-40 mMuH.

Omnenka «5» - 18-20 mpaBWIbHBIX OTBETOB, «4» - 14-17, «3» - 10-13, «2» - menee 10
MIPaBUIILHBIX OTBETOB.

OuneHka KayecTBa BbINOJHEHUS MPAKTHYECKUX PAdOT MO0 XUMMH.
Or11eHKa CTaBUTCSI HA OCHOBAHUH HAOIOJICHUS 3a yYaIIUMCS ¥ THCbMEHHOTO OTYETa 32
pabory.

Ommemexka "'5"

PaGora BbIIOJNIHEHA B NHOJHOM 00BeMEe C  cOOMIOmEHHMEM  HEOOXOIMMOIt
MOCJICIOBATEILHOCTH. YUamuecs paboTam IMOJHOCTHIO CaMOCTOSATEIBHO: IMOA00patu
HEOOXOMMBIC ISl BBITIOJHEHUS MpeIaraéMblX padOT WCTOYHWUKH 3HAHUH, TOKa3aId
HEOOXOIWMBIC JIJII  TPOBEJCHUS  MPAKTUUYECKUX M CaMOCTOSITEJIBHBIX  paboT
TEOPETUUCCKHUE 3HAHMS, NMPAKTUUCCKUE YMEHHS M HaBBIKH. DKCIIEPUMEHT IPOBEJICH I10
IJIaHy C YyYeTOM TEXHHMKH O€30IacHOCTH U TpaBWI pabOThl € BeEIIECTBAMH U
obopynoBanueM. [IposiBiieHbI opraHu3armoHHOOTPYIOBbIE YMEHHUS ( TOJIEPKHBAIOTCS
YUCTOTA paboUYero MecTa u MopsI0K Ha CTOJIE, SKOHOMHO HCITOJIb3YIOTCSI PEaKTHBHI).

Ommemrka ""4"

[Ipaktrueckass paboTa BBHIMOJHEHA YYAIIUMHUCS B MOJHOM OOBEME M CaMOCTOSTEIHHO.
JlomyckaeTcsi OTKJIOHEHHE OT HEOOXOIMMOHN TOCIIeIOBATEIHHOCTA BBIIOJIHCHUS, HE
BIUSIIONIEE HA MTPaBUILHOCTH KOHEYHOTO PE3yybTaTa.

PaGora mokaszasa 3HaHWE OCHOBHOTO TEOPETHUYECKOTO0 MaTepHhalia ¢ OBJIAJICHUC
YMEHUSMH, HEOOXOMMBIMH JJISI CAMOCTOSTEILHOTO BBITIOJHEHUS PaOOTHI.



JlonyCKaroTCs HETOYHOCTH U HEOPEKHOCTh B 0()OPMJICHUHU PE3YJIbTATOB PAOOTHI.
Ommemxka "3"
[IpakTrdeckast paboTa BBIMOJHEHA M OGOPMIICHA YYAIIUMHCS C MOMOIIBIO YUUTENS WU
XOpOIIIO TOJTOTOBJICHHBIX W YK€ BBINOJIHUBIIMX Ha "OTIWYHO" JaHHYI paboTy
yuamuxcs. Ha BbimomHeHue paOoOThl 3aTpayeHO MHOIO BpeMeHH (MOXHO JaTh
BO3MOYXHOCTh JIOZICNIaTh paboTy 10Ma).
Ommemka "'2"
BricTaBisiercs B TOM ciydae, KOTJa ydYalluecs OKa3ajuCh HE IOJTOTOBJIICHHBIMH K
BBITIOJTHEHUIO d2TOW paboThl. I[lodydeHHBIe pe3yiabTaThl HE TO3BOJAIOT —CrAelaTh
MIPAaBUWIBHBIX BBIBOJIOB M IOJTHOCTBIO PACXOIATCA C MOCTaBJICHHOU 1enbio. OOHapyKEeHO
IJI0X0€ 3HAaHWE TEOPETHYECKOro Marepuajga MW OTCYTCTBUE HEOOXOAMMBIX YMEHHH.
PykoBOACTBO M MOMOIIL CO CTOPOHBI YUYHUTENSI U XOPOUIO MOJATOTOBJIEHHBIX YYalUXCs
Hea((PEeKTUBHBI U3-3a IUTIOXOM MOATOTOBKHY yYalIerocs.

OueHka yMeHHUil peliaTh IKCINEPUMEHTAIbHBIE 321241
OTMeTKa «5»
[Inan pemieHus cocTaBieH NpaBUIIbHO. [IpaBHIIBHO OCYIIECTBIEH IMOA00P XUMHUYECKUX
peaKTUBOB K 000pya0BaHus .J[aHO MOTHOE OOBICHEHUE U CACIaHbI BHIBOJIBI.
OrmeTka «4»
[lnan pemieHus coctaBieH NpaBWibHO. [IpaBUIBHO OCYIIECTBIICEH MOI00P XUMHYECKUX
peakTUBOB M O0OpYyIOBaHMS, MPU STOM JOMYIIEHO HE Oojiee JIBYX HECYIIECTBEHHBIX
OIINOOK B OOBICHECHUH U BBIBOJAX
OtMeTKa «3»
[Inan permeHus cocTaBieH NpaBUIIbHO. [IpaBHIIBHO OCYIIECTBICH IMOA00P XUMHUYECKHX
PEaKTUBOB M OOOPYJOBaHMS, HO JOIYyIIEHA CYIIECTBEHHAas OIIMOKAa B OOBICHCHUU U
BBIBOJIaX.
OTMeTKa «2»
Jlonyuiensl 1Be W 0OoJiee CYILIECTBEHHbIE OIIMOKM B IUIAHE pEIICHUs, B Moadope
XUMHUUYECKUX PEAKTHBOA U 000pY0BaHUsI, B OOBSICHEHUU U BBIBOJIAX.

Ouenka yMeHUH pemiaTh pacyeTHbIC 3a1a4M
OTmeTka «5»
B nmormdeckoM pacCyXJIeHHH M PEIICHHWH HET OIIMOOK, 3ajaya pelleHa pardoHaJIbHbIM
CITIOCOOOM.
OTmeTka»4»
3agaya pelleHa HepaluoHAJIBHBIM CIOCOOOM WJIM JIOMYIIEHO He 0Oojiee JBYX
HECYIIECTBEHHBIX OITUOOK
OTMeTKa «3»
B nornueckoM paccy)AeHUN HET CYIIECTBEHHBIX OIIMOOK, HO JOIYIIeHA CYIECTBEHHAS
omuoOKa B MAaTEMaTHYECKUX pacueTax
OTmeTKka «2»
HMeroTcst CyleCTBeHHBIE OMMOKH B IOTUYECKOM PACCYKJIEHUHU U PEIICHUN






